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GENERAL 


A»l« SCORE AND DESCRIPTION 

a. Scope o This appendix presents eXSwatle and, hydrologic data 
for the San Fraaeisquit© Creek Basin, California., It Includes derivation 
of the standard project and probable maximum flood® required for the 
design and evaluation ©f the proposed project, development of a discharge” 
frequency curve at Pal© Alto, a regulation schedule for the proposed reser¬ 
voir, sad the effect ©f flood-control storage in reducing flood peak®., 

b. S^aerlption o San Francisquit© Greek drain® & T-shaped area 
on the eastern slope ©f the Santa Cruz mountains at the southern extrem¬ 
ity ©f the San Francisco Peninsula and Is tributary to San Francisco Bay- 
Basin orientation is principally southeast and northwest, averaging 
about 12 miles in length and 3 miles in width. She effective drainage 
area of the basin is 38.4 square miles with a total area ©f 45 square 
miles including the area ©f the flood plain adjacent to the creek. The 
flood plain area drains away from the creek and does not contribute to 
channel flow. 

®. and topography . The principal tributaries are Los 

Traneos Creek, river miie^TBTdraiaag® area 8 square miles; Bear Creek, 
river mile 12.3, drainage area 11.8 square miles; and Sort® Madera Greek, 
river mile 13.0, drainage are® 7-8 square miles. The slope of Ban Fran- 
cisquito Creek from river mile 0 to 5=8 is about 13 feet per wile in¬ 
creasing to 50 feet per mile in the next 4 miles. Slopes on tributaries 
vary from 50 to 100 feet per mil®. Mb illustrated ©a Plat® A»2, 35 per¬ 
cent of the basin area lies above elevation 1,000 m.s.l. data,® with an 
average ridge elevation of about 2,000 feet above b.s. 1. sad m mxiwm 
of 2,650 feet above m.s.l. Stream profiles are shown on Piste A-l. 







She Sea francisquit© Creek ‘basin Imu th« typical central California 
climatic pattern characterised by warn, dry summers and mild wet winters. 
Use dominant Influence is the position of the Pacific High 'Pressure Area* 
Boring the grower, the High is at its acre northerly latitude and a 
northwest circulation of maritime air influences the climate. Shis air 
is stable and results in the typical adreetive coastal fogs caused by 
warn air passing over the cold Pacific water surface. Daring the winter 
the Pacific High migrates to more southerly latitudes and the passage of 
cyclones from the area ©f the Aleutian lew intermittently affects the. 
California climate. The Pacific High also occasionally migrates to the 
north during the winter, resulting in relatively mild weather. Less 
frequently, a continental high pressure -ares will ww® over the western 
states resulting in cold, dry, continental sir. Although this situation 
is relatively infrequent, it results is trc low minimum temperatures 
noted over the basin. Average tcmperatva:"-^ sscl exta-saes are tabulated 
in fable I for Palo Alto, California, :a<s*r the arcuth of the basin. 


HUE IPlMflOi MAKSES 


A- 3 » ERECIPHAflOi 


&. Brecipitation stations and r t t ©cards are available from. 

28 .active and Inactive preeipitatier ' wit n or adjacent to the 

basin. locations of these stations* 00 Plate A- 8 and pertinent 

data are shown on fable II, ilitrowoo are active, eleven having 

records in excess of 25 years, I3w« ©x-x •?*& reexrcLiag: precipitation 
gages adjacent to the basin, loos:twc on wx© yt«wi©;:©I tMversity Campus 
and at the Palo Alt© City Ball,, respectively. Both are at low elevation® 
near ‘the mouth of the stream. Because r.r the lack ©f recording rainfall 
stations within the basin, it wag necessary to use data from the Boulder 
Creek Loeatelli Ranch gage located. 1. rile*- south of ‘the basin on the 
windward side of the ridge, fhis recorder is in an area of high rain» 
fall and, therefore, more nearly represeats the rainfall intensity pat° 
terns that occur at the higher elevations of San fraaelsqulto Creek basin 
than do ’Its.® Pal© Alt© or Stanford University recorders-. 


b» E xpansion of dat a, f© determine the probable Long-term average 
annual, precipitation at each station, ■ station averages were adjusted to 
a common base period of 70 years, lB75=>19^^ by use ©f Ms® stations 
having long period.® ©f record, fhe base stations of San Andreas, Upper 
Crystal Spring, tower Crystal Spring, and Hixford were used for the 
adjustment of stations at higher elevations ©r stations with an average 
annual precipitation exceeding 24 inclss. TShe base stations ©f Mountain 
View, Santa Clara, San Jose, and Los Sato® ware used for the stations of 
lower elevation and rainfall, The avarag-*- nnttual precipitation for the 



A-4o storm malibis 


a. Storm characteristic® „ Flood producing storms are met by 
the formation of a tight-pressure gradient between the prevailing north 
Pacific low-pressure are® and the Pacific high-pressure area t© th® 
souths causing wave® forming on the resultiJsg frontal harrier to move 
over the area at a high velocity,*, with seml-tropieal air in the w® 
sector®. Major storm® have varied in duration from ©ne to several day®. 
Periods ©f high intensity rainfall of relatively short duration during 
such storms causes discharges of flood magaitude 6 Flood peak® occur 
at the lower end ©f the basin about three or four hours after the most 
intense part ©f a storm. Stems ©f a waarrent nature have occurred 
for duration® in excess of three days, but have contained periods of little 



















A. Definition o The standard project storm may be defined as 
ike most severe storm of record within a more ©r less meteorologically 
homogenous region in which the basin under study is located. Hie region 
in which San Itaacisquit© Creek basin is locates, is del in eated in Plate A»8. 
the most sever© storm after adjustment for transposition ©ver the subject 
"basin las been adopt©! as the standard project storm from which the 
stwadard project flood Is derived. 


b. Beterminatlon a Major storms ©f record within the specified 
region were studied with the aid ©f iaopercentual maps, with storm 
rainfall expressed as a percentage ©f adjusted, average aomal preeipi- 
tat ion, A depth-area curve was developed from these maps by determining 
the area inclosed, ‘by adjacent isoperceataal lines about the maximum 
storm center., She transposed average storm depth in percent ©f average 
annual precipitation for San fTancisguito Creek basin was determined by 
use of tills curve. She two most critical storms of record in the central 
region occurred $-12. December 1937 and 21-24 December 1955, She trass® 
posed storm depths for these two storms adjusted by to® basin average 
annual precipitation above the IJ.S, Geological Survey streem°gaging 
station at Stanford University (drainage area 37«5 square miles) are 
16,24 and 17,22 inches, respectively. Precipitation distributions during 
the storms were based on recording gages near the stem ©eater®. Of these 
two storms, the 21-24 December 1955 storm resulted in the greater peak 
discharge and volume of flood runoff for- San Frandsqpito Creek basin, 
and was therefore adopted as the standard project storm. The recording 
precipitation stations ©f Hollister, Stayton Mine, and Freedom 8 MW 
were used to distribute the storm rainfall. The locations of these three 
station® with respect to the storm ©enter are shown, on the isopercentual 
map, Plate 4,-8, The adopted hyetograph is shown on Plate 1-9° The Decem- 
her 1955 storm as it actually occurred ©ver the basin, eaupared with the 
transposed depth,, is 0,78 inches t© 1,21 inches during toe maximum hour 
ami, 2„70 inches to 4,98 inches during the maximum six-hour period. 


Estimated probable maximum precipitation for to© basin above toe 
proposed damsite (drainage area 28 square miles) was prepared by the 
Ifydromeieorolngieal Section ©f to® U,S, Weather Bureau. This storm was 
based upon a premise ©f optima meteorological conditions ©f dew point, 
air moisture, wind velocity and wind direction, The adopted depth- 
duration curve envelops estimates based ©a- two. principal procedures? 

(X) maximizing toe H@berg"@ Resort December 1957 storm center for winds 
and moisture content and transposing to the subject basin, (2) adjustment 
of the December 1955 Los Gatos f?W observed point rainfall to a 28-iqpsre 
mile area at maximum moisture content. The U.S. Weather Bureau compared 
this carve with estimates obtained by transposition without barrier 







These records cover the periods 1931-41 and 1950 to date. The location®, 
period of record, maxim® stage and discharge of record, and drainage 
area are shown in Table III and Plate A=3° In addition to these station® 
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easily controlled 
t 
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have no significant influence on 
is are made primarily during times of 
at a mlnSjmm and diversions are more 
.aneons diversions average about 75 



result from the occurrence of the standard project storm over the basin 
■when antecedent rainfall has created conditions reasonably favorable t© 
runoff. Sine© the storm of 21-24 December 1955 was preceded by a three- 
week period of intermittent rainfall, it is considered to be representa¬ 
tive ©f watershed condition® favorable to runoff. Apparent loss rates 
starting at 0,28-inch per hour, and lowering to 0 , 06 -inch per hour, as 
determined from the storm of 21-24 Beeesber 1955 , were adopted for ap¬ 
plication to the standard project storm. Adopted hydrographs of the 
standard project flood are shown ©n Plate A~9« ®ie report, "Standard. 
.Project Flood, San Rraacisquito Creek, California”, ms submitted to the 
Chief of Engineers with letter dated 5 lovember 1956, subjects "Report 
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standard project flood discharge d 
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11,000 e.f.s. was credited t© reservoir Inflow. The peak discharge for 
the remaining 10-square mil® area including Los Traaeos Creek @M inter- 
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a one-hour unit hydrograph modified, t© reflect an intense concentration 
of runoff. The hydrograph of probable Bin reservoir inflow with a 
peak of 27,000 e.f.s. is shown on Plat® A-10 and was used to determine 
spillway design requirements. 


Af»12. DISCHARGE IEEQ0B.KCX A 

KALIS IS 

Records of streamflow 

are available on Sen Praaeisquito Creek for 

the 19-year period 1931-kl, 
9-year period, 1942-50, were 

1951“ 58. Annual maximum discharge® for the 
estimated by analytical correlation with 

San Lorenzo River at Big Tre 

eg using 12 years of coincident record having 

a correlation coefficient of 

0.95» A frequency analysis ©f annual peak 

discharges during the total 

period, 1931“ 58, was made by analytical 

methods outlined in "Statist 


Leo R. Beard, referred to in 


to increase the reliability 

, *f * _ t ^ jjp| 



stage records of discharges 

over the Seansviile Dam waat©way weir 

(l4.8 square miles) for the 

wamta •!(& 'S I «k 

with Palo Alto rainfall r@eo 

rdg during the 19-year period, 1912-1930. 
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record at Sole&ad* 1902*58. The 
year perfteA ©f coincident record 
tlon required only minor adjustm 
period. The adjusted statistics 


jffieient of correlation for the 19 - 
0.900 The mean and standard devia* 
from the short term to ion* term 
i considered equivalent to 50 years 



CW -151 does not include any group of streams 


more nearly representative 

t 



event in the past 100 years. 


A-l^o PLAN OF MPROYMUT 


HESERY0XRS 


Various plans of :lmproveBent were studied. These included channel 
improvement* levees* reservoir storage* and combinations ©f the three. 








a. control storage <> Terrain mfi high acquisition cost© 

of residential properties "limit the crest elevation of dan to about 300 
feet a.g.L In analysis of storage allocation for water conservation 







bo Adopted storage aM elevations . ax® pr@p©s«4 reservoir is 
designed @f st©r®g® including 8*500 aere-feet 

for flood e©ntr®l* 600 acre-feet for siltation sad 3*50© acre-feet f®r 
water conservation. Pertinent elevations are as followss 


Top of water conservation pool 
Bottom of flood control pool 
Spillway crest 
Top of flood control pool 
.Maximum water surface* spillway 
design flood 
Top of dam 

A»17» RESERYOIR HB8UXJTI0S AKAL1EIS 

Consideration was given to various type® of outlet work®! i.®»* 
gated, spillway* gated conduit,, sM ungated, conduit . The greatest flexi¬ 
bility in control could Tb© obtained from a gated outlet work®j however* 
the most practical method was determined t© be by means of a high level 
ungated conduit through the spillway section. The conduit is designed 
t© pass 2*000 c„ ft So when, 'the flood control pool is full. This design 
will afford a simple operation procedure and would not require permanent 
operating personnel. Flood runoff is to© rapid to forecast inflow fra®, 
recorded rainfall. The adopted design will require a slightly longer 
time t© empty the flood control space than if a, gated spillway or low 
level gated conduit were used 5 however* the water conservation outlet 
works provides a capacity of about 400 c.f.s. at the bottom of the flood 
control pool. Provisions cm be smi© t© utilise this feature during 
certain stage® of the reservoir operation. 



A-18. B1TOOTI0I If FLOOD PEAKS 


Recorded, and hjTPOtoetieal flood hydrogr&phs were routed through 
the proposed reservoir and. outlet works to determine the flood peak 
reduction obtained fro® to® adopted plan ©f improvement. From this 
analysis an average reduction curve was constructed and applied to the 
present conditions’ frequency curve t© ©Main mi estimated project coa- 
dltions’ frequency curve. The average reduction obtained downstream 
from Lob Trances Greek is shown on Plat® A-12. Reduction in flood peaks 
of the December 1955? Reservoir Design Standard Project* ant Spillway 
Design. Hood are as follows? 
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TABLE II 


PRECIPITATION STATIONS IN OR NEAR SAN FRAMCXSQUITQ GREEK BASIN 


Map 

Noo Station 

Fig.,. .4 ___ 


ffeica-'' 

Longitude 
.._Cec»_Min. 

Super 

vision 

Period Eleva- 
of ' tion 
_ re£2£d_m.ft.l. .. 

Avg Annua. 

preeipi^ 

..tatlonlZ 

1 

Alpine Road 

37 

21o4 

122 

12 6 9 

S.U. 

1931-42 

900 

35.0 

2 

Bear Gulch 

Reservoir 

37 

25.8 

122 

13.8 

CWS 

1919-* 

230 

22.5 

3 

Black Mountain 

37 

19,6 

122 

10.1 

s„u 0 

1930-42 

2,350 

26o4 

4 

Black Mountain, 

Los Altos 

37 

19oQ 

122 

09.0 

USWB 

1942-54 

2,620 

39.2 

5 

Black Mountain s 2S 

37 

17 ,0 

122 

09.0 

USWB 

1954“* 

2,330 

36,3 

6 

EastTnen (Phlegar) 
Estate 

37 

27 o 3 

122 

18.0 

Pvt. 

1930"* 

700 

35.3 

7 

Felt Lake 

37 

23.6 

122 

rio 3 

S.U. 

1930-42 

400 

19.5 

8 

Filoli 

37 

28o2 

122 

18.6 

Pvt. 

1921-45 

350 

« t£ 

0 J 

9 

Fitsshugh 

37 

22„1 

122 

13.0 

S.U. 

1932-35 

610 

<C s Oj 

10 

Highway Mainte¬ 
nance Station 

37 

23 o 4 

122 

1.6o4 

BH,SG 

1930-42 

1,400 

41.5 

11 

Jaekling 

37 

25.6 

122 

15.6 

S.U. 

1924-* 

380 

33,7 

12 

Kings Mountain 

37 

24.6 

122 

18.3 

SoU. 

1930-35 

2,400 

JO 7 

13 

Kings Mountain Rd. 

37 

25.6 

122 

18.3 

S.U. 

1931-42 

1,400 

47,8 

14 

Mayfield, A & B 

37 

25.7 

122 

08.6 

PVto 

1906=07 

31 

15.3 

15 

Menlo Park* A 

37 

27.3 

122 

10.9 

SPRR 

1913-18 

1935-41 

1878-1918 

64 

l6o4 

16 

Neylan (Law) 

Estate 

37 

21.3 

122 

h n n 

0 ^ 

Pvt, 

1944-50 

1,500 

caa 

17 

Palo Alto, A 

37 

26o6 

122 

09.8 

SPRR 

1906-18 

60 

I 60 5 

18 

Palo Alto City 

Hall (R) 

37 

2606 

1 00 

09.8 

USWB 

19H-* 

23 

16.5 

19 

Rapley Ranch 

37 

22.5 

122 

15.1 

Pvt 0 

1935-44 

1,200 

42.3 

20 

Rayner 

37 

23.1 

122 

15.7 

S.U. 

1930-42 

1,450 

37.5 

21 

Redwood City 

37 

28.0 

122 

14.0 

USWB 

1907-18 

31 

20,5 

22 

Rixford 

37 

25.9 

122 

15 0 4 

Pvt. 

1930-* 

1884-1938 

450 

26,0 

23 

Rolph 

37 

20.1 . 

122 

11.4 

S.U. 

1931-49 

1,650 

37,5 

24 

Searsville 

37 

24.0 

122 

14.0 

USWB 

1925-* 

350 

29,5 

25 

Schilling 

37 

23.8 

122 

14.9 

Pvt. 

1930-* 

400 

35.9 

26 

Skylonda Fire 

Station 

37 

23.2 

122 

15.9 

SM Goo 

1950-* 

1,480 

41 0 5 

27 

Skyline Highway 

37 

19.4 

122 

11.8 

S.U. 

1930-42 

2,200 

37,5 

28 

Stanford Corp Yard 

37 

25.5 

122 

10,2 

SoU, 

1930-* 

115 

17,5 

29 

Stanford University 

(R) 

37 

25.8 

122 

10.2 

S.U. 

1952-* 

90 

am, 

30 

Summer Ranch 

37 

19.9 

122 

13.5 

Pvt, 

1936-44 

1,900 

43,9 

31 

Woodside (Bear 

Gulch Cottage ) 

37 

24.6 

122 

160 4 

CWS 

1925-* 

600 

40,5 


A-13 

























San Francis™ 
quite Creek 
at Palo Alto 

38,4 

1931” 

41 

37 

27,2 

122 

08o3 

X7o22 

27 Feb, 
3,100 1940 

San Francis" 
quito Creek 
at Menlo Park 

38 0 3 

1934- 

36 

37 

26 0 6 

122 

10 „ 5 

10 o 05 

21 Feb, 
1,610 1936 

San Francis” 
quito Creek 
it Stanford 
University 

37 0 5 

1931“ 

41 

1950 

to 

date 

37 

25.3 

122 

11.4 

13.6 

22 Dee 0 
5,560 1955 

Los francos 
at Stanford 
University 

7.6 

1931- 

41 

37 

24,6 

122 

11.6 

4.07 

27 Feb. 
647 1940 

Los francos 
Canal near 
Stanford 
University 


1931- 

41 

37 

33o3 

122 

11.2 


42 

s.f.d. i%0 

Lagunitas 

Canal at 
Stanford 
University 


1931“ 

41 

37 

25 a 

122 

11.3 


23 13 Feb. 

s.f.<U 1946 







Highway Maint* Station 

Palo Alto 
Searsville Lak© 
Stanford Gorp* lard . 

Ben Lomond 

Highway Maint* Station 
Palo ALto 
SearavUle Lake 
Stanford Gorp* Yard 

Ben Lomond 
Palo Alto 

Ben Lomond 
Palo Alto 


8 ® 9 m* 

1937 

4*47 

2*82 

0*44 


5 p*m 0 


1*78 

1*15 

0*53 


8 a o m 0 


3*45 

3*25 

0*85 


8 aom* 


1*94 

1*48 

0*67 


8 a 0 iao 

26-29 Feb* 

1*10 

6*25 

4*47 

0*82 

8 a*m 0 

1940 

0*83 

3*30 

# 

2*05 

8%®m* 


0*41 

1*54 

1*48 

1*00 

8 a 0 m.o 


0*30 

2*35 

l#io 

1*20 

8 a*m 0 


0*45 

1*73 

fa 63 

1*16 

5 Pom* 

20-23 Jan* 

4*36 

6*73 

0*73 

2*51 

Midnight 

1943 

0*80 

2*15 

1*35 

0*07 

8 a*m© 

22-25 Jan* 

1*46 

0*46 

6*64 

3*06 

8 a®m» 

... 

1942 

0*42 

(1*9 ^ 

0*07 

a 

1*64 

0*51 

°0 


7®73 
3® 46 
7*55 
4 * 1<2 

12*64' 

6*18 

4*42 

5®95 

4*97 


4® 37 

11*73 

2*64 



10 February If®*,,. 

Rainfall included in following days total< 

A~16 

























Estimated annual 

Cat® ©f occurrence - maximum instantaneous 


conditions. pro ject conditions. 


m December 1931 

1,170 

400 

27, January 1933 

651 

250 

26 February 1934 

582 

250 

8 April 1935 

1,540 

500 

21 February 1936 

1,570 

500 

A February 1937 

2,550 

750 

11 February 193S 

1,400 

450 

8 February 1939 

127 

110 

27 February 1940 

3,100 

900 

4 April 1941 

2,200 ' 

650 

24 January 1942 

2,400 

700 

21 January 1943 

4,400 

1,300 

4 March 1944 

340 

200 

1 February 1945 

2,400 

700 

,27 December 1945 

500 

250 

22 November 1947 

260 

150 

29 April 1948 

250 

150 

10 May 1949 

690 

300 

6 February 1950 

1,100 

400 

19 November 1950 

3,600 

1,000 

14 March 1952 

2,300 

650 

7 December 1952 

1,900 

550 

19 March 1954 

320 

200 

27 February 1955 

780 

300 

22 December 1955 

5,560 

1,700 

18 tech 1947 

400 

200 

2 _lBr.il 1958 .. 

a„jl6o 

1,300 

Mean logarithm of discharge 

3,088 


Standard deviation 

0 o 438 


Calculated skew 

•=<5o645 


Not©a J/ Frequency curve as 

estimated at Palo Alto represents dis- 


charges from total effective drainage are® of the Basin 0 
Present stream gag® is at Stanford University with on® 
square mile elss drainage ar@a 0 Peak discharges greater 
^ than 3,000 e«foSo required no adjustment,, 

2/ Values were taken from average -reduction curve 0 
3/ touting of this flood results in a pro-jest condition dis» 


© 







TABUS f I 


UIH GRAPHS AND BASIC DATA 

SAN FRANG3QUXX0 GREEK 


San Fran 
Los eisqulto 
Trances Creek at 



Los 

Trancos USGS Reser« 


0 

0 

0 

1 

360 

260 

9 

1^000 

1,100 

3 

1*540 

24,600 

4 

l^SOO 

3,750 

§ 

• 520 

3,290 

6 

370 

2*650 

7 

290 

1,940 

8 

230 

1,450 

9 

200 

1,100 

10 

160 

880 

11 

130 

770 

12 

110 

590 

13 

90 

500 

14 

70 

420 

15 

6o 

360 

16 

50 

300 

17 

35 

270 

18 

25 

230 

19 

20 

210 

20 

10 

180 

21 

5 

160 

22 

5 

140 

23 

5 

130 

24 

0 

110 

25 


100 

26 


100 

27 


100 

28 


90 

29 


80 

30 


80 

31 


70 

32 


70 

33 


60 

34 


60 

35 


50 

36 


50 

37 


‘ 40 

38 


30 

39 


20 

40 


10 

41 


0 


0 

Drainage 

Sq 0 mi 0 

410 

area 


1,700 

3,200 

tp 

hours 

3,500 

2,450 

W 75 

hours 

1,450 

980 

¥ 50 

hours 

770 

Average 


620 

annual 


510 

preclpi- 


410 

350 

290 

240 

tation 

inches 

200 

Notes 8 



10 37o5 27o5 
2o5 3o0 2o4 
loS 2o7 2o5 
2o9 4»§ 3o7 

23»6 32 0 8 35o? 


170 

All unit“graph values are in¬ 

140 

120 

stantaneous and in c 0 foS 0 

100 

tp s Time in hours from center of 

90 

mass of rainfall excess to 

80 

60 

peak discharge of unit graph 

wW 

50 

¥ 75 =s Width of unit graph in 

40 

hours at 75 percent of 

20 

10 

peak digcharge0 

0 

W 50 ~ Width of unit graph in 
hours at 50 percent of 
peak discharges 


Los Trancos Creek as used here represents 
the total local inflow between the proposed 
damglte and the USGS gage upstream from 

Junlpero Serra Boulevard 0 
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37 ° 30 ' 
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^, 9 V 


37° 20' 



."W ® ia ' 


£ 1 \ + 
s \ 

K< 


37° 20' 


notes: \ *< 

Adjusted to common 70 year Base Period \ 
1875-1949 \ 

See Tables H B m for Hydrologic Station data ' 
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Boulder Creek 

Locate /// Ranch | 

(13 miles South of Basin ) / 

1 i i ^ 
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21 DEC. 


21 DEC. 
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Palo Alto 


LEGEND 

Recording PPT Station. q 

Non-Recording PPT Station. . . . 0 

Stream Gaging Station. A 

I sohyets.. . n 


ISOHYETAL MAP 

21-24 DECEMBER 1955 


H YDROGRAPHS 


TIME IN HOURS 

TWO HOUR UNIT HYDROGRAPH 


SAN FRANCISQUITO CREEK AT U.S.G.S. GAGE, STANFORD UNIVERSITY 
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M 6A N 6P R 

1 6A N 6P 

R 6 A N 

J 3 JA N. 

14 JAN 

15 JAN. 


Total Storm Rainfall 1.2 0" 

Total Storm Loss 0.62" 

Rainfall Excess 0.58“ 


Drainage Area 


37. 5 sq. mi. 


M 

U. 

6 

o 

o 
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tu 



DISCHARGE HYDROGRAPHS 

SAN FRANCISQUITO CREEK 
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« 6A N 6P R 

« 6 A N 

13 JAN. 

14 JAN 

IS JAN 


MASS RAINFALL CURVES 
PALO ALTO AND BOULDER CREEK 


note: 

Precipitation data insufficient to 
construct isohyeta! mop. The average 
basin precipi tat ion was determined 
by Palo Alto multiplied by the factor 
2.02. Factor determined from average 
of four storms and mean seasonal. 
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STORM OF 21-24 DECEMBER 1955 
TRANSPOSED OVER 
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2 2 DEC. 


2 4 DEC. 


S.P. F. DISCHARGE HYDROGRAPH 
LOS TRANCOS CREEK AT MOUTH 

22- 24 DECEMBER I 955 
(Storm Transposition) 


II, OOO c. f.s. 


Drainage Area 

27.5 sq mi 

Aver. Ann. Basin Rainfall 

35.7" 

Total Storm Rainfall 

18.74" - 

Total Storm Loss 

5.56" 

Rainfall Excess 

13.18 

Minimum Loss Rate 

0.06/'hr. 

-Max. W/S Elev. 291.8' 

1 


UJ 


o 

4 




Drainage Area 
Aver. Ann. Basin Rainfall 
Total Storm Rainfall 
Totdl Storm Loss 
Rainfall Excess 
Minimum Loss Rate 


6500 c-f.s. 


\ /Controlled Conditions 


i 375 sq. mi. 
32.8" 
t 7.22" - 
5.91 " 

I I. 31" 
0.067 hr. 
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S.P. F. DISCHARGE HYDROGRAPH 
SAN FRANCISQUITO CREEK 
AT U.S.G.S. GAGE, STANFORD UNIVERSITY 


S.P.F. RESERVOIR INFLOW 8 OUTFLOW 

22 - 24 DECEMBER 1955 
(Storm Transposition) 
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SAN FRANCISQUITO CR. S LOS TRANCOS CR. 


NOTE i 

BASED ON 68 PERCENT OF 
STANDARD PROJECT FLOOD. 
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PROBABILITY OF ANNUAL EXCEEDENCE IN PERCENT 


notes: 

1893- 1911 Based on Searsville Lake data 

1912- 1930 " " Rainfall study 

1931 -1941 " " Gage Readings 

1942-1950 " " Correlation with San Lorenzo 

River at Big Trees 

1951-1958 " " Gage at Stanford University 

* Present gage is at Stanford University 

Discharge in excess of 3,000 c.f.s. require no adjustment. 
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alternating with fime-graimea, compact 9 sanay ®Spl@ ana modular Mss 

' i®/* > 


AsMtliiiti Sips steeply to the south (loMasa) iS^o Miocene sandstone 
and shale underlies the valley floor M the left abutaento It is @a®.» 
paratively ©eapaet hut soft and easily esrodable, fine-grained, sanistoa® 
and ns clay shale that tips easterly at about 12° (SOlnsa) il*° Use 
uppermost.. foot or so of bedrock my be softened by weathering» Although 
rasoval of Eocene bedrock might require light blasting, Miocene bedrock 


B=4o .Overburden materials are sandy clay or silt wA slay that have 
weathered reiidu&lly from bedrock, slop® wash that is derived te<m the 
weathered bedrock, topsoil, and a snail amount of alluvium <> A poorly 
developed shallow swale, about 200 to 500 feet wide, is at the base ©f 
the right abutment and the right side of the valley floor„ During . 
aoatla® of heavy precipitation, water stands in this swale» A thin My® 
of loose sand mi gr«f®. aUMn is at the botto® of the stream charnel o 







B-6» Cut slopes In areas that later will he covered by en&aakment . 
will be 1-1/2 horizontal to 1 vertical through overburden and l/2 
horizontal to 1 vertical through bedrock» Cut slopes in areas that 
later will not be covered by embankment* such as the spillway and the 
conduit inlet and outlet channels will be 3 horizontal to 1 vertical 
through overburden and 1 horizontal to 1 vertical through bedrock.. 
Grouting of a cutoff curtain under the foundation is considered un¬ 
necessary for the following reasons. The cutoff trench will be exca¬ 
vated through the overburden and weathered bedrock to good quality bed¬ 
rock o Outcrops of the Eocene and Miocene sandstone and shale fail to 
show evidence of excessive permeability of the bedrock -and fracture® 
appear to be clay-filled which will reduce the effectiveness of any 
cement-grout„ The downstream portion of the foundation area will have 
an overlying filter-graded drainage blanket and toe-drain that will 
safely remove excessive percolation and control hydrostatic uplift pres¬ 
sures.. 'Bne relatively impervious overburden in the reservoir is considered 
to be at least six feet thick and will act as an upstream blanket to in¬ 
crease the path of percolation of water beneath the dam, 

B-7» DETAILS OF TMBAKKMEKT SECTIONS 


Since no subsurface ©sqalorstion was made of the foundation and 
borrow materials, no physical data including soils tests have been devels* 










be obtained from eoasaerei&l sources in the Wil©g«Ce»t@rville area and 
delivered by trade to the site, a distance of 17 to 19 miles of asphalt 
pavement across the Dumbarton ton bridge, l&ese sources preciously 1mv 
been investigated and approve! for us® with e«®e»t having an aUe&li e©a- 
tent not in ©access ©f 0,6 percent for the San 3teaMr© River and San 
loreas© Oreek projects by the TJoS. $rw Ssgine@r District, San Franeiscc 
and are assumed t© be the mures' for this project for cost estimating 
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PLAN OF IMPROVEMENT, COST ESTIMATES AND COST ALLOCATIONS 


GENERAL 


C-l. SCOPE 

This appendix describes the engineering aspects of • plan of im¬ 
provement for San Francisquito Creek, California, for flood control and 
allied purposes; presents estimates of first ooats and annual charges; 
and presents an allocation of costa between projeot purposes and between 
the Federal Government and Ideal interests. The location and dotaila of 
tha improvements considered Are shown on Plata 3 to tho main report, 

PROPOSED IMPROVEMENTS 


C-2, SELECTION 

Studies and investigations have shown that providing protaotiott 
against the standard project flood on San Francisquito Creak la not 
economically feasible at this time,, The broad considerations governing 
the selection of the most practicable plan of improvement are that it 
must provides 

(a) Minimum disturbance to the regimen of the basin. 

(b) Maximum effectiveness In the areas whsn damagss are concen¬ 
trated 

(c) Minimum interference with existing developments and facilities! 

(d) Maximum overall benefits. 

(e) Maximum opportunity for collateral benefits and multiple- 
purpose use of improvements, 

(f) Benefits commensurate with the cost, 

C-3, SOLUTION CONSIDERED 

Means other than f he proposed plan of improvement were considered 
as possible solutions ic control flood runoff through the highly urban¬ 
ized flood plain area Essentially, these works consisted of the fol¬ 
lowings 



(a) Improvements by widening and deepening the channel*, 

(b) Levees, 

(c) Bank-protection works including flood walls* sacked concrete^ 
revetments and concrete linings 

(d) Combination of reservoir and channel works affording the same 
benefits as the flood-control feature of multiple-purpose project. 

None of the works in (a) to (e) above proved to be economically justi¬ 
fied for adequately protecting the urbanized area 0 With regard to the 
last-listed alternative g it was found that a combination reservoir of 
smaller capacity and channel works would be less feasible than the pro¬ 
posed plan of improvement,, 

C-4o ADOPTED PUN 

The selected plan consists of a multiple-purpose reservoir of 12^,600 
acre-feet of gross storage with 8 <,500 acre-feet allotted for flood control 
3<»5O0 acre-feet for water conservation and 600 acre-feet for siltation. 

The full, flood-control storage would be utilized during the months* Novem¬ 
ber to April, During the remainder of the year the flood-control storage 
area would be made available for collateral^ publicise recreational fa¬ 
cilities in the best public interest subordinate to the project purposes. 
The reservoir and appurtenant works would be maintained and operated by- 
local interests, A hydrologic network for collection of data on precip¬ 
itation and streamflow would be established and maintained for obtaining 
information necessary to assure proper evaluation of the flood-control 
features of the reservoir, 

C-5, The proposed reservoir would be formed by a dam on San Francisquito 
Creek at mile 10,2, approximately 2,5 miles downstream from Searsville 
Lake and would not encroach on Searsville Lake, The upper limits of the 
reservoir corresponding to the maximum surcharge pool would be at about 
mile 12,4, The area within these limits includes eight homesites north 
of Sand Hill Road s ana some 400 acres of grazing lands south of Sand Hill 
Road, 


C-6, The principal features of the reservoir would bes (a) an earth dam 
with crest at elevation 302 m,s,l, across San Francisquito Creek at mile 
10,2; (b) an ungated spillway including an ungated conduit near the left 
abutment for releases of flood flows with a flip bucket at the bottom of 
the chute; (e) outlet works through the dam near the left abutment with 
a capacity of 100 to 500 c,f,s, for water-supply and low flood-control 
release; (d) two earth dikes parallel to Sand Hill Road as indicated on 
Plate C-2; and (e) relocation of county roads which would be in the 
reservoir area, 

0-7. FEATURES OF THE DAM 

The damsite has a wide ? relatively level bottom. The dam would be 
a rolled-earth structure and would have a height above the streambed of 
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95 feet and a length of about 2,200 feet at its crest* The earth-fill 

type of dam was adopted since it was found that other types would be 
more costly* Other factors favoring the earth-fill type are the avail¬ 
ability of materials for construction, and the probability of earthquakes 
in the zone in which the site is located» The plan and details of the 
dam are shown on Plate 3 to the main report* 

C-8* The dam with crest at elevation 302 would have a top width of 20 
feet; upstream side slopes of 1 vertical on 4 horizontal and downstream 
slopes of 1 vertical on 3 horizontal* The dam would be constructed of 
impervious materials extending into a core trench except for the drain¬ 
age features* These features would Include a five^foot thick, horizontal 
drainage blanket placed under the downstream portion Of the dam and con¬ 
nected to an eight-foot wide vertical chimney drain* These components 
would consist of filter-graded sand and gravel* The downstream toe of 
the dam would be provided with a toe drain and collector pipes. The 
upstream sloping face of the dam would be protected with a 15-ineh layer 
of riprap underlain with a six-inch filter blanket, A 12-foot bituminous- 
surface road for access to the outlet works would be constructed on the 
crest of the dam. 

C-9a The adopted section and the extent of excavation wag based on in¬ 
formation in reports prepared for Standord University as discussed in 
Appendix B, Geology, Soils and Construction Materials* 

C-10* Impervious borrow required for the earth dam would be obtained 
from within the reservoir area immediately upstream from the axis of the 
proposed dam* Filter material (sand and gravel) of suitable quality and 
quantity is available from commercial sources with a haul distance of 
about 19 miles* Riprap can be obtained from a commercial source about 
one mile west of State Highway Route No* 5 (Skyline Boulevard), a haul 
distance of 13 miles from the damsite* 

0-11, SPILLWAY APPROACH CHANNEL 

The alignment of the approach channel was designed with the objec¬ 
tive of providing a channel to the flood-control outlet through the spill¬ 
way weir and also provides smooth flow over the spillway weir crest* The 
bottom of the flood-control conduit would be constructed at elevation 258 
feet m*s*l. The spillway approach channel invert would be 281 bus*!* and 
its width would vary from about 250 feet to 220 feet at the spillway weir* 
The approach channel would be excavated into bedrock for its entire length* 
The flood-control outlet ^channel would be lined with reinforced concrete 
16 inches thick for a distance of 20 feet upstream to provide a transi¬ 
tion into the conduit* 

C-12. SPILLWAY 

The spillway would be located in the left abutment of the earth 
dam* It'would have a concrete ogee weir with its crest at the top of the 



static flood-control pool (289 mJo)o A concrete conduit nin# feet 
square would be constructed through the ogee weir to provide for flood- 
control releases.* The invert elevation of the conduit would he 258 
sw@ol ei! the maximum conservation pool* The crown elevation of the con» 
duit would b® 267 feet i 0 s 9 L An uncontrolled spillway with a flood- 
control outlet through the weir was selected because of the adequate: 
automatic control that could lb® obtained** The terrain and improvements 
adjacent to the reservoir area limit the height to which the water 
surface say be raised and a dam may be economically built c Therefore* 
because of the limitation of the das height* A 220-foot spillway crest 
length was selected*. The spillway was designed to discharge with safety 
the spillway design flood* the derivation of which is discussed in Appen¬ 
dix A* Assuming the reservoir to be filled to the top of the conserve- 
tioa pool elevation 258 m®s®lo at the beginning of the flood* routing 
confutations indicate that the spillway design flood would reach a maxi¬ 
mum reservoir state of 297 feet moSol a with a maximum spillway discharge 
of 20,,300 CafoS® The maximum state at or near the peak would have a 
duration of 11 hours® Ten hours after the maximum stag® the water sur¬ 
face would b» reduced five feet,, As described is Appendix A,, the spill¬ 
way would effect about 25 percent reduction of the spillway design flood® 

A freeboard of about five feet, the: minimum for this type of structure* 
would be provided la the reservoir to give elevation 302 ® 6 s 0 l® a® the 
adopted crest of dam® This freeboard was computed m the amount neces¬ 
sary t© provide for wind setups wave height* and ride-up which would be 
expected to result from a maximum wind velocity of 50 miles per hour over 
a fetch of one mil©® General details of the spillway are shown on Plate 
3 to 'the main report® 

C-X3® SPILLWAY CHUTE 11© FLIP BUCKET 

The spillway chute would have a width of 220 feet between the abut¬ 
ments* reducing t b 150 feet wide at the end of the flood-control conduit® 
The bottom of the chute would be a yeiaftsceej concrete slab'M 
for its length® A system of longitudinal drain and coHaetor pipes would 
installed to discharge any seepage water that might otherwise collect and 
produce excessive pressures® Th© walls of the etafe# and flip bucket were 
designed as cantilever retaining walla to withstand natural drained per¬ 
vious soil conditions behind and to the top of the walls and the chute 
under either full ©r empty channel conditions® Excavation for the walls 
would be backfilled with pervious material® Details of the chute and flip 
bucket are shown ©n Plate 3 to the main report® 

C-14® Aa outlet channel extending from the flip bucket to the main creek 
channel would b® constructed for the purpose of directing the spillway 
discharge to the creek® The channel would b© trapezoidal with a bottom 
width of 150 fe®t and side slopes of 1 vertical on 3 horizontal® The 
maximum velocity for the spillway design discharge would be under 10 
fopoS® The outlet for the channel would be located away from the toe of 
ih© dam to prevent damage to the embankment® 





would be placed os bedrock and comprise an intake structure*, a pressure 
conduit*, downstream control system*, a stilling basin and outlet channels 



Xieally operated emergency gates 0 The hydraulic eontS’eXs for the gates 
would be located on the crest of the dam* These would consist of two 


hand-operated hydraulic pumps Mid appurtenances housed in a reinforced- 
concrete struetwe eight feet long*, six feet wide, and four feet hiphu 


The choice of this type of outlet works is predicated upon its success¬ 
ful use throughout the area by the Santa Clara County Water Conservation 
District* 


C-l6 e The conduit would be a circular feS-iaeh diameter one-quarter- 
inch thick welded steel plate encased in concrete*, and it would have a 
total length of about 700 feet with its inlet invert at elevation 204 
feet mean sea level* Concrete cutoff collars would be installed at in¬ 
tervals of 20 feet along the conduit* The conduit would have an esti¬ 
mated maximum capacity of about 500 c 0 f 0 So S and would be capable of 
emptying the reservoir from elevation 258 feet mean sea level*, the invert 
of the flood-control conduit,. in about seven days*, assuming no inflow* 

The 48“iach conduit would have an estimated capacity of 100 c 0 f*So under 
about two feet of head* This would provide the maximum required water- 
conservation release* The selection of the 48=inch conduit is considered 
minimum for convenience of maintenance« 

C—17 e The control system would be located at the downstream ®nd of the 
conduit and would consist of valves for small flood-control and regular 
water-conservation releases which would discharge 1st© a stilling basin* 
This basin would be 16 feet wide and 30 feet long in order to develop a 
hydraulic jump for the maximum design flew ©f 500 c e f 0 8* The bottom of 
the stilling basin would be at elevation 193 feet m 0 s«l 04 , or approxi¬ 
mately seven feet below the invert ©f the outlet channel which is at 
elevation 200 feet m 6 Solo Tfire® feet of freeboard would be provided*, 
making the top of the stilling basin walls at elevation 207 feet m B s»X» 

A raised end sill would be provided in the stilling basin as a means of 
reducing the length and depth of the basin* A system of gravel drains 
and collector pipes would b@ installed under the slab and behind the 
Walls o These would be inter-connected to discharge @@@pag® water through 
openings in the floor slab* Th© end ®ill would be protected with riprap 
for a distance of 50 feet from th® sill* A trapeapMal outlet channel 
with a bottom width of ten feet and side slones of' 1 vertical on 3 hori- 



18o CLOSURE DIKES 


Closure dikes adjacent to Sand Hill Road would be constructed of 
impervious materials with slopes the same as the dam, The slopes ©n 
the reservoir side of the dike would_be protected with 15 inches of 
riprap on a six-inch filter, The land side slope would be seeded, The 
dike would have its crest at elevation 302 feet b 0 i,1 0 j the same as the 
main dam, The top width ©f the dike would be 12 feet 0 

C-19. RELOCATIONS 

Three-tenths of a mile of Whiskey Hill Road located within the pro¬ 
posed reservoir area would be relocated or raised, The two-tenths of a 
mile of Sand Hill Road crossing the reservoir would be raised to eleva¬ 
tion 302 feet mean sea levels crest of dam elevation, The existing roads 
are shown ©n Plate 2 to the main reports 

C-20o Approximately 2o5 miles of 12-inch waterline affected by the reser¬ 
voir would require relocation 0 This relocation would be accomplished by 
constructing a new pipeline through the reservoir area, This pipeline 
would take off from the existing line at a point downstream from Sears- 
ville dam at an elevation above the proposed maximum water surface, The 
relocated pipeline would connect to the existing waterline downstream of 
the dam, The existing waterline in the reservoir area would be abandoneda 

C-ZU LAND ACQUISITION 

The acquisition of about 525 acres of land would be required for 
the reservoir area and relocation and modification of Whiskey Hill and 
Sand Hill Roads, In addition, 57 acres ©f land would be required to 
provide for the integration of the basic public use facilities with the 
flood-control feature 0 

C-22, MISCELLANEOUS 

A 12-foot wide bituminous-surfaced access road would be constructed 
from Alpine Road to the outlet works and the crest of the dam, The reser¬ 
voir area would be cleared of all trees and improvements which would in¬ 
terfere with the proper functioning of the reservoir 0 Existing communi¬ 
cations and power lines which would be affacted by the reservoir would 
be relocated as required, 


C-23® Th© proposed interstate highway s the approximate location of which 
is shown on Plate 2 as the approved Juniper© Berra Freeway rout©;, has 
been coordinated with the California Division of Highways, Its location 
as shown will have no adverse effects on the reservoir project. Con¬ 
tinued coordination with the Division of Highways and the Atomic Energy 
Commission will define the specific location prior to the design stage. 
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SUMfflEf OP FERTIHENT DATA (continued) 


Item Cjaaatity 

Principal Features (continued) 


Mk®s (eartbfm) 

..v hfSreei elevation 

Average height - above 'ground 
Width and -tpt&l length 
Side slopes 

Relocations? 

County roads 
12-isch waterline 


302 £#@t Mean sea level 
15 feet 

12 feet x 1*200 feet 
1 vertical on 3 horizontal 


Q®5 mil® 
2#5 miles 



Storage allocationss 
Flood control 
later conservation 
Sediment 


8*500 acre-feet 
3*500 * *' 

600 ■ ■ 


Reservoir design flood? 

Peak inflow 7*500 e 0 foS* 

Release (variable)* 


Maximum 

Maximum flood-control volume stored 
Maximum water surface elevation 


2*000 OofoSti 

8* 500 acre-feet 

289 feet mean sea level 


Standard Project Floods 
Peak inflow 
Peak outflow 

Surcharge storage above flood- 
control pool 

Maximum flood-control volume stored 
Maximum water surface elevation 


11*000 
5*400 Cof®s 3 

1*000 acre-feet 
9*500 acre-feet 
292 feet mean sea level 


Maximum probable floods 
Peak inflow 
"Peak outflow 


Spillway design floods 
(Sams as maximum probable flood) 
Hot charge storage above flood- 


27*000 Oof*® 
20*300 Cofo® 



ESTIMATE OF COST 


C-26* BASIS FOR ESTIMATE OF COST 

The cost estimates in this report were prepared on the basis of 
unit costs prevailing in November 1959® All estimates include allow¬ 
ances for contingencies, engineerings and supervision and administra¬ 
tion,, Construction of the proposed San Franeisquito Creek reservoir 
would require about two years* 

C-27* Unit prices were determined by analyzing unit bid prices for 
similar types of work under comparable conditions, and modified as re¬ 
quired to reflect proposed project conditions* Highway U* S* 101, 

Bayshore Freeway, and the main coastline of the Southern Pacific Company 
are within ten miles of the damsite* Existing county roads provide ready 
access to the damsite from the main highways and Southern Pacific 
Company"s mainline* The availability of materials required for the con¬ 
struction of the project is discussed in Appendix B, Geology, Soils and 
Construction Materials* 

C-28* LAND ACQUISITION 

All lands, easements, and rights-of-way for the proposed reser¬ 
voir, road relocations and utilities would be paid for by local in¬ 
terests* The estimate of costs for acquiring the necessary lands was 
prepared by the Real Estate Division, San Francisco District, Corps of 
Engineers* In preparing the cost estimate for this project it was assumed 
that all lands lying within the reservoir area would be acquired in fee 
simple since easements are expected to be practically the same cost* 

C-29* PUBLIC RECREATIONAL FACILITIES 

As conceived in this report the provision of basic public use fa¬ 
cilities for recreation would be provided at Federal expense for land 
and construction based on the Authority of the 1946 Flood Control Act* 

The costs and description of the public use facilities are given in 
the National Park Service's letter of September 12th, Appendix l! F w * 

Under the proposed project concept, the benefits that might be derived 
from the public use recreational facilities are considered to be col¬ 
lateral to the primary project purposes and therefore are not included 
in the allocation of costs or in the determination of the benefit-to- 
cost ratio for the proposed project* 

C-30* FIRST COST 

A summary and an estimate of first costs are given in the tabu¬ 
lations which follows 
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Cos' 
Account 


Feature 


Amount 


Total w: 
distribir 















fisro&L 





1 

Access road 


Mi 0 


35,000 

2 

Clearing of reservoir 

area 

300 

Acre 

1500„Q0 

150,000 

4 

Diversion and care 
of water 


LoSo 


25,000 

5 

Hydrological network 
for flood control 


LeS 0 


10,000 

6 

Contingencies 




__ 


Subtotal* General 




♦ 253,000 


MAIK DAM 





7 

Stripping 

189,600 

C e Y 9 

.40 

75,800 

8 

Excavation for core 

9,800 

C 0 Y 0 

.75 

7,400 

9 

Embankment in place 

1,793,700 

C e Y e 

,60 

1,076,200 

10 

Sand and gravel drains 
and filter blanket 

306,900 

Ton 

3o00 

920,700 

11 

Riprap 

51,000 

Ton 

4o00 

204,000 

12 

foe drains 

2,200 


2.50 

5,500 

13 

Seeding 

12 

Acre 

800.00 

9,600 


14 Contingencies 344„800— 

Subtotala Main Dam #2,644,000 

SPILLWAY 


15 

Stripping 

27,300 

C«Y 0 

<>40 

10,900 

16 

Excavation, common 

156,800 

C 0 Y 0 

.40 

62,700 

17 

Excavation, classified 

458,800 

C 0 Y 0 

o 60 

275,300 


e°xi 






Cost SKtiBAi® (eontiAMO 


Item 

Mo.ft 

Item 



SPILLWAY (Gont?d,} 


ii 

Backfill 

8,300 

19 

Concrete, including 
reinforcing steel 

9,600 

so 

Sand and gravel filter 

5,300 

j£& 

Collector drains 

2,400 

m 

Riprap 

4,100 

n 

Fence, 4° chain link 

1,620 

ai 

Contingencies 



Subtotal, Spillway 



OUTLET WORKS 


85 

Excavation, common 

9,00© 

S80 

Excavation, structural 

2,500 

8? 

Backfill, hand 

400 

88 

Sand and gravel filter 

2,100 

tt 

Riprap 

4,800 

30 

Concrete, including 
reinforcing steel 

1,200 

31 

Structural steel 

12,000 

m 

Pipe, welded steel 

48 s * x 1/4* 

675 

33 

Emergency gates 
(2='36 w hydraulically 
operated) 

2 

3* 

Control gate *» 48® 



Mi—Jsto-..lately 


e 9 x 0 

$ 1,50 

$ 12,500 

C 0 Ye 

5*4,00 

423,200 

Ton 

3 M> 

15,900 

LePo 

4,00 

9,600 

Ton 

6.00 

24,600 

LoFo 

2,50 

4,100 



JU&2& 


1965,000 


Colo 

o40 

3,600 

Colo 

3.50 

8,800 

Goto 

3.00 

1,200 

Ton 

3.00 

6,300 

Ton 

4.00 

19,200 

Colo 

60.00 

72,000 

LbSo 

o75 

9,000 

WP. 

50 o 00 

33,800 

Ea e 

17,000 

34,000 

L„So 


30,000 


0*3J8 





35 

Miscellaneous metal 

2*500 

36 

Mechanical equipment 


37 

Electrical equipment 


38 

Shelter 

200 

38 

Drains 

200 

4o 

Fence* 4 5 chain link 

800 

41 

Contingencies 

Subtotal* Outlet Works 

CLOSURE PB^R 


kB 

Stripping 

2*300 

43 

Embankment in place 

49*600 

44 

Contingencies 

Subtotal* Closure Dike 

RELOCATION 


k% 

12® water line (2 0 5 fflio) 

13*200 

46 

Values and vents 

3 

4? 

Electric pcwer line 


48 

County roads (0„5 mi 0 ) 


49 

Contingencies 



Subtotal* Relocations 


Lbs 0 ♦ „60 ft 1*500 


Xj oSo 


10*000 

L 0 So 


5,000 

S 0 F 0 

15o00 

3*000 

L e F 0 

4o00 

800 

L 0 F C 

2»50 

2*000 


1276*000 


Colo 

*40 

900 

C.Xi 

*75 

37*200 


5.300 

$ 44*000 


lot. 

9*00 

118*000 

ISo 

650,00 

l*90d 

LoSo 


25*000 

L 0 So 


40*000 





$215*000 




a/ Breakdown of costs given in National Park Service®s letter dated 
September 12 s 1961 in Appendix w F n 0 

C”31o REPLACEMENTS 

Estimates of annual replacement costs were based on an economic 
life of the project of 50 years, Some of the shorter life features 
would require replacement during the life of the project* The service 
gates, emergency gates and valves for the outlet works were the prin¬ 
cipal items assigned a 30-year life* 

C-32* MAINTENANCE AND OPERATION 

Annual maintenance and operation costs for the reservoir are 
based on use of percentages of first costs of various : principal, features 
of the project* This method presents a uniform basis for estimating 
annual costs f utilizing experience gained on similar projects construc¬ 
ted by the Corps of Engineers* These percentages are; 

Item t 

General field; 

'Buildings, grounds and utilities 2*0 percent of first cost 

Access road 2 o 0 percent of first cost 

Main dam =$0*38 per acre-foot of capacity 

Spillways 

Concrete structure 0*2 percent of first cost 

Outlet works; 

Bates and valves l o 0 percent of first cost 
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C-33o ANNUAL CHARGES 


The estimate of annual charges has been based on an economic life 
of 50 years* a Federal interest rate of 2-5/8 percent per annum* and a 
non-Federal rate of four percent per annum,, The Federal interest rate 
is taken from the latest information furnished by the Secretary of the 
Treasury, The non-Federal rate is representative of that being paid by 
'local agencies in the San Francisco Bay area. As described under allo¬ 
cation of costs* local interests are to pay for the costs allocated to 
water conservation and to furnish all lands* easements* and rights-of- 
way allocated to flood control. It is estimated that the project can 
be constructed in about two years. The cost allocations as developed 
in subsequent paragraphs are given below % 


Item 

Flood 

control 

Water 

conservation 

Total 

Federal? 

Construction 

Non-Federals 

a/ 

$4,112*000 

S' 0 

$4,112*000^ 

Construction 

Lands, easements* relo¬ 
cations* etc. 

0 

817*000 

471,000 

817,000 

Total* non-Federal 

2*354,000 

1*288,000 

3*642*000 

Total 

$6,466,000 

$1*288,000 

$7*754*000 

(Ratio to total) 

(0,834) 

(0,166) 

(1,000) 


a/ Excludes preauthorization survey cost of $76*000, 


Total annual charges amount to an estimated $437*000 including $51*000 
for maintenance and operation and major replacements. Of the total* 
$308*000 is chargeable to flood control* $72*000 to water conservation 
and $57*000 to the recreational facilities. Included in the total for 
recreational facilities are; $17*000 for land* $12*000 for construc¬ 
tion and $28*000 for operation and maintenance and major replacements. 
The derivation of annual charges for the recreational facilities ex¬ 
clusive of land costs is presented in the National Park Service's 
letter of September 12th, Appendix "F”, Annual charges for derivation 
Of benefit-cost ratio amount to $377,000 (exclusive of costs of recre¬ 
ational facilities and preauthorization surveys)* of which $306*000 is 
allocated to flood control, and $71*000 to water conservation. The de¬ 
rivation of these figures is given in the computations which follows 
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. .. 111 -■"■■.. 111,11 


~~W§XB? 


It m 

Control 

total 

Fs&ersXs 




First e®st 

-$ 4,112,0001/ 

0 

$ 4,112,000 

Interest daring c@n= 




struetien (§■ of 2 




year® at 2= 5/8#) 

108,000 

0 

108,000 

Federal Ixrreetffiemt 

4,220,000 

0 

$ 4,2®0,O0© 

ton®Federal? 




First. 4©®t 

$ 2,354/00® 

$ 1,808,000 

I 3,648,000 

totsrast during «©&*> 




strustiea (4 of 2 




f-®w@ at 4#} 

94,000 

52,000 

146,000 

Valias ©f lands 




(insluded la above) 

($2,085,000) 

i _a&figgj 

l {$8,500.000) 

K8n~FS&eral iavestnant 

$ 2,448,000 

| 1,3M>,000 

# 3,788,000 

total imrestaant 

$ 6,668,000 

| 1,34©,©00 

$ 8,008,000 

a/ Saelimes preantfeorimtie® survey e©st 

©t~ 


t>. Jamal aaintenanee aM ©para-ties 


toe aasKtal maintenance aM ©peratien e@@t® ware determined lay 

application ©f the percentages to corresponding it ms as gives ia & pr@e<gfi>= 

lag paragraph„ 

1 7 <? s x it -i~ 




■ 5. J~ z “j f - s> 

’/ * i iA .... . "Itm 


Jamal @mt 

Beserroir (asist dm) 


$ 10,000 

BpiMmy 



2,000 

Outlet wits 



2,000 

SuiMiag®, gr©«Ms 

i, access road® 


1,000 

Hydrologic networi 

E 


_Mg2 

total 



| 20,000 


replaestteat 


wmbm 


c©*t |W 


Magjmaml. 

tost 


$ 167,090 # 3#0OO 


♦ 3,000 



d, Maesal jilrn, .WQsUs*i&QiL.snAJT<?s8 ,<?£JaB&jaEaflaB&sAig. 

(1) Flood control 

Federal (I+A) = 0,03614 x $4,220,000 = $153*000 

Non-Federal (I+A) = 0.04655 x $2,448,000 = $113,000 
Adjustment for loss of land 
productivity* 

(0.050 -0.040) x $2,085,000 = -21,000 
total, non-Federal 134,000 

Total, flood control i -- a $287,000 

. y 

(2) “Water conservation 

Non-Federal (I+A) = 0.04655 x $1,340,000 * $ 63,000 
Adjustment for loss of land 
productivity* 

(0.050 -0.040) x $415,000 = -4.QQQ. 


Total, non-Federal $ 67,000 

Total, project interest plus amortisation $354,000 


eo Ifilali.gaaal^haegfia. 


Item 

Flood Water 

__control_conservation 

Total 

£lStadia 




Interest plus amortization 

$153,000 

0 

$153,000 

Esaslsdsssls 




Interest plus amortization 
Maintenance and operation and 
replacements 

134,000 

19..QQ0 

$'67,000 

201,000 

23.000 

Total, non-Federal 

t-* 

n 

o 

o 

o 

71,000 

224.000 

Total, project cost 

$306,000 

$71,000 

$377,000 

Preauthorization surveys 
(0.03614 x $76,000) 

-.2,000*/ 

mx&/ 


Gross, total project 

$308,000 

$72,000 

$380,000 

Ratio to total 

(0.811) 

(0ol$9) 

(1.000) 


§J Based on ratio to total. 
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ALLOCATION OF COST 


C-34* BASIS OF ALLOCATION 

All costs allocated to water conservation would be paid by local 
interests in accordance with Title III of Public Law 85-500 (Water 
Supply Act of 1958}o For purposes of the report it was assumed that 
the water would be utilized upon completion of the project« Repayment 
to the Federal government would commence at that time 3 Local interests 
would also be required to pay for costs of lands, easements, rights-of- 
way and relocations 9 exclusive of the cost of recreational facilities 
which is to be at Federal expense for land and construction and maintain 
and operate the project for flood control".including public recreational 
facilities and water conservation„ Since the project would be constructed 
in lieu of local protection works f the requirements as given in the Flood 
Control Act for local cooperation in local protection works apply„ Costs 
have been allocated between flood control and waters conservation, the 
primary project purposes., by the *®Bse of Facilities Method’* as prescribed 
in EM ui60-2-1.01, The relative storages were used as basis for allocating 
joint costso 

C-35o LEAST EXPENSIVE SINGLE-PURPOSE ALTERNATIVES 

Separate studies were made to determine the least expensive al¬ 
ternative for any one purpose which would serve that purpose equally 
as well as the proposed multiple-purpose project* From these studies it 
was found that the Hetch Hetchy system could supply water for urban and 
industrial use at the least alternate cost* The cost of a 9,100 acre- 
foot single-purpose flood-control reservoir providing the same storage 
as the proposed multiple-purpose reservoir was estimated at $ 6 , 5465 . 000 , 
and the annual charge exclusive ©f preauthorization study costs but in¬ 
cluding maintenancej, operation and replacement costa of $17,000 would 
be $310,000.0 Derivation ©f the annual cost follows? 
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y±ret post 


Construction 

Interest during construction 
(2 x 2-5/8$ x £) 


Relocations 

Interest during construction 
(2 x ^ x |) 


Lands and damages 
Interest during construction 
(2 x 4$ x £) 


Gross -investment 

Assml shares 


$4,171,000 

_ m*m 

$4,280,000 

$205,000 
_ LM 

$ 213,000 

$2,170,000 

$ 2.257.000 ( 

$6,750,000 


Interest and amortization 
Construction (2-5/8$ for 50 yrs e ) 

(o03614 ae $4,280,000) $ 155,000 

Relocations (4$ for 50 yrs*) 

(o04655 x $213,000) 10,000 

Land and damages, plus loss of productivity* 

(.05 / o00655) = o05655 x $2,257,000 128.000 

$ 293,000 


Maintenance, operation and replacements 
Total, annual charges (exclusive of 
preauthorization costs) 


^xbsm 
$ 310,000 


The cost of a 4,100 acre-foot single-purpose water-conservation reservoir 
providing the same storage as does the proposed multiple-purpose reservoir 
was determined., The estimated first cost would be about $4,000,000, and 
the annual charges for interest and amortization and for annual mainte¬ 
nance, operation and replacement costs of $15,000 would be $218,000* 
Derivation of the annual cost is* 



First cost a 


Construction $3*130,000 

Interest during construction 
U x iS x £) 

$3*255*000 


Land and damages 

Interest during construction 

(2 x 4* x £) 


Gross investment 

itoaaal Qfaargs&s 

Interest and amortization 
Construction (U% for 50 yrs,) 
(*04655 x $3*255*000) 


$ mo s ooo 

ft J&oQQQ i 

* -9Q5,QQQ 

$ 4 * 160*000 


$ 152*000 


Lands and damages 

( o 05 £ o00655 = ,05655 x $905*000 51,000 

$ 203*000 

Maintenance* operation and 
replacements 15,000 

Total* annual charges (exclusive 
of preauthorization costs) $ 218*(W0 


G-36, The least costly alternative method of supplying water for urban 
and industrial use was found to be by obtaining the water from Hetch 
Hetchy system. The cost of this water has been found to be $70 per acre- 
foot and for economic purposes this cost is assumed to be the gross water 
conservation cost or benefit. To make a comparison with Hetch Hetchy 
cost it was necessary to make an estimate of the cost of treatment and 
conveyance of water from the proposed reservoir. These costs were found 
to be about $17 per acre-foot. This would leave a net cost of $53 per 
acre-foot for water developed at the proposed damsite. The 3*500 acre- 
feet of storage allocated for water conservation provides an estimated 
average annual yield of 1*500 acre-feet. The derivation of the water 
resources aspect® are discussed in Appendix 

estimated benefits 

The benefits credited to flood--control and water conservation as 
contained in the report and Appendix D* Water Conservation, and Appendix 
E* Flood Damage and Flood Control Benefits* are to be? 
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Flood control 

$502,000 

Water conservation (firm yield 


1,500 acre-feet at $53 per 
.acre-foot) 

JZa^SQQ 

Total, average annual benefits 

$581,500 


The above benefits for water conservation were used as a basis for allo¬ 
cating costsO 

C-38 0 ESTIMATE OF SEPARABLE COSTS 

In order to determine the separable costs it is necessary to com¬ 
pute first* the annual charges for the multiple-purpose project 0 Because 
of differences in interest rates to be applied to Federal and non-Federal 
investments, the annual charges cannot be determined until the allocation 
of costs among purposes is known 0 This can be accomplished by trial and 
error methods, or by use of a formula developed in the San Francisco 
District„ Annual charges for the multiple-purpose project as previously 
given are $377,000, exclusive of preauthorisation surveyso Separable 
costs, therefore, ares 

For flood control $377,000 -$',79*500 = $297,500 

for water conservation $377,000 -$310,000 = $ 67,000 

G-39o ALLOCATION OF ANNUAL CHARGES 

The following are the computations for deriving the allocation of 
annual costs among purposess 


Item 

Flood 

.control 

Water 

conservation 

Total 

Separable cost 

$297,500 

$67,000 

$364,500 

Remaining to be distributed 

“ a / 

0,29^ 

12,500 

Ratio of distribution 

0.71* 

0.71 

Distribution 


.4«P.Qfi 

-J&wSSQ, 

Total, allocation 

Ratio to total annual 

$306,000 

$71,000 

$377,000 

charges 

«811 

ol89 

loOOO 


sJ Based on ratios of storage ( ~ 8.500 = 0„71 and 3.500 = 0.29) 

12,000 12,000 
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and asamsl dugfas, banafiis mrl 

% satioB g ex«lsi5i¥s of i&ireatt ©f $$£ fa- 

iuamarized below for ready referenees 


Item 


Bail© 


P» iraiMor is®t ioa 



atioas 


Flood 




Total 


MMML GHMSIS 


Oo 834 

0*166 

loOOO 

#4112*000 

0 

14,112,000 

_Ma20ft 

14,175,000 

t 

,-Att 

f4,l«8,OO0 

loB® 

# 817,000 

# m?*0oo 

'#2,354000 

#1,288,000 

*.lMLflno 

jft ft T jfTjwvA 

•6,529,000 

11,301,000 

•7,830,000 










C-41. METHOD OF FINANCING 


Local interests are electing to repay the costs allocated to water 
conservation with interest at a rate to be established by the Secretary 
of the Treasury in 50 annual installments beginning with completion of 
the projecto Land costs allocated to water conservation (see paragraph 
C-40, SUMMARY OF COST ALLOCATIONS) would be furnished by the Federal 
government,, It is considered advisable for the Federal government to do 
all of the construction work, including relocation of utilities, and to 
purchase all lands, easements, and rights-of-way 0 Titles to all such 
lands would be transferred to local interests upon completion and accep¬ 
tance of the project 0 Local interests would be required to contribute, 
in cash, prior to the start of construction, funds adequate to cover that 
part of the total cost of lands, easements, rights-of-way and relocations 
allocated to flood control which is 75 <>7 percent of the total cost of 
these items and is now estimated at $2,354,000„ The funds required to 
be appropriated by the Federal government for constructing the project 
would .be $6,035,000 as indicated below % 


Federal cost s 

Lands and damages 

Relocations 

Reservoir 

Dam 

Access roads 

Engineering and design (including overhead) 
Supervision and administration 

Subtotal 

Preauthorization surveys 
Subtotal 

Basic public use recreational facilities 
Lands 

Construction 

Total, gross Federal cost 

Less non-Federal cash contribution 
(0 o 834 x $2,825,000) = 

Net Federal cost 

Less preauthorization surveys 

Federal funds required to be appropriated 


Amount 


$ 2,570,000 
215,000 
172,000 
3,969,000 
41,000 
415,000 
372 a 000 

$7,754,000 

76.000 

$7,830,000 


285,000 


$8,465,000 


2,354,000 


$6,111,000 

76,000 


$ 6 , 035,000 
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were considered as a passible solution to control flood runoff through 
the highly urbanised areas o Based on reconnaissance of the area and ex¬ 
perience gained fron works on similar streams in the San Francisco Dis¬ 
trict* it was determined that widening and deepening the channel or ■ 
providing protection by levees is not practicable because of isteessiv® 
fflgfetg«©£<*way requirements* and would hs mot® costly than toank-prottetlir® 
works# the most feasible plan of channel work# was fowid to be a eeaoret®” 
lined channel. Based on the storm of 1955 which had a discharge of 5*560 
cubic-feet per second., a. 5 , 000 - cubic-£b©t-per secdnd' ©apsalty wa»' ; 8aa**Cte4 
as -the lowest discharge for- which improvements could be considered, JL 
7*000 cubic-foot per second capacity channel was also considered because 
it would adequately contain the discharge of record* and this discharge 
could be passed through the existing bridges with little or no modifi¬ 
cations being required to the bridges, The standard project flood dis¬ 
charge of 13*800 ciibic-feet per second was selected as the upfseFBOst 
limit for which work® should be designed. 


0-43, She cost of improving the existing channel from the foothills* 
xdvs ® 1 ail® 7o5 s to Bsyshor® Freeway to a capacity of 5*000- cubic-feet 
per second would be in excess of the benefits resulting in a benefit- 
cost ratio of 0,4 to 1 , 0 , The cost of improving the existlag channel to 
7*000 cubic-feet per second capacity would exceed the benefits resulting 
in a bsnefit-cost ratio of 0,8 to 1 , 0 , The cost of improving tba^cban- 
nel to provide protection equivalent to the standard project flood of 
33*800 cubic-feet per second would result in a benefit-cost ratiorof 0,6 
to leO, Based on these findings* channel works were determined to be 
economically unjustified, Studies of ohansael works and reservoir afford- 
lag the ««ise benefits as a single-purpose flood-control r®a«rv©ir revealed 
that the reservoir would be ®or® feasible. This conclusion is baaed oa 
the reservoir design flood hydrograph which shows that rtaerroir inflow 
la excess of 3*000 to 4*000 tabic-feet per -second has about a 9 m@-d.ay 
duration, If the reservoir release erltari* are increased ft?®® 3*000 
cubic-feat per second channel capacity basis t© a 5*000 cubic-feist per 
aecond basis* it would mean that about 2*000 cubic-feet per second 
could be released during the period when the inflow.exceeded outflow. 

Since this period is equal to about one day*. than the flood-control 
storage of . 9*100 acre-feet could be decreased by 4*000 acre-feet result¬ 
ing in 5*100 acre-feet of storage being required, _ The annual coat for a 
5*100 acre-fe®t flood-control reservoir would he $245*000, and the annual 
©oat of a 5,000 cubic-foot oer second channel from Pone Street to Bav- 
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GENERAL 


D-l, SCOPE 

This appendix presents an analysis of the water resowr’ces potential 
of the San Franeisquito Creek Basin*, California 0 It includes analyses 
of existing and possible alternate water supplies* runoff*, and water re¬ 
quirements*, development of future water requirements* determination of 
capacity which could be made available for water conservation*, yield from 
the adopted water conservation storage of 3*500 acre-feet*, and estimation 
of the benefits expected to accrue from construction and operation of the 
proposed water conservation feature*, 


WATER SUPPLY 


D-2 e DRAINAGE AREAS 

The principal drainage area pertaining to a study of water resources 
in the San Franeisquito Creek Basin for the proposed damsite is 28 o 0 
square miles<> The site is approximately two miles downstream from the 
existing SearsviXle Reservoir near Palo Alto*, California,, 

D-3o RUNOFF 

A tabulation of gaging stations for the San Franeisquito Creek 
drainage basin is given in Appendix A 0 The runoff data collected from 
the gaging stations as published in Water supply papers were studied 
and the natural monthly runoff was found as follows? 

a. For water years* 1916 to 1919* by correlation with Crystal 
Springs Reservoir on the basis of the drainage areas,, 

b 0 From water years* 1920 to 1931* by monthly correlation between 
runoff and precipitation for the base period water year 1892 to 1919 at 
the Rixford precipitation station,. 





The derived natural monthly runoff for the period of water years, 1916 
through 1956, is given in Table I a The estimated annual natural runoff 
is presented on Plate D-l s The driest year was 1924 with an estimated 
total flow of 1,200 acre-feeto The wettest year was 1952 with an esti¬ 
mated total flow of 31,100 acre-feeto The estimated annual natural run¬ 
off based on a 41-yaar average was 12,300 aere-feeto 

D-4„ RUNOFF AVAILABLE FOR STORAGE 














other property owners in the area may have some riparian clair to water 
from the creek 0 The amount of water claimed is probably small and the 
influence of water reserved by rights other than those filed also may be 

small. However, for purposes of this study, a flow ©f 3 g«f. 5 a*, er 
approximately 200 sere-feet per month, was assumed as the requirement to 
meet downstream percolation and other incidental uses 0 


D-6 e existing sources of water supply 

The city of Palo Alto has three independent water supply sources,, 
They are3 (a) ground water from city-owned veils2 (b) Hetch Hetchy water 
from a separate 36-inch line (Palo Alto pipeline) of the San Francisco 
Water Department! and (c) Hetch Hetchy water from a separate 72-inch 
line (Bay Line No» 3) of the San Francisco Water Department,, The quan¬ 
tity of water available from the Hetch Hetchy system is believed to be 
in excess of Palo Alto's future demands<> Actual yield from the city- 
owned wells is approximately 6^000 acre-feet each year. Since recharg¬ 
ing of the ground basin appears uncertain^ it is doubtful if future 
annual yields from the wells will exceed the present 6 P 000 acre-feeto 

D-7a As indicated above, the city-owned wells are being fully utilised 
and supplemental water is being purchased under contract with the San 
Francisco Water Department,, The cost of the water varies from a .maxi¬ 
mum of about $133 per acre-foot for small amounts to a minimum of about 
$70 per acre-foot beyond a certain amount„ Since the average cost to 
Palo Alto in 1955-56 was #74 per acre-foot (2,716 acre-feet at $201,100) 
the majdr-portion of the water purchased is, by far, in the $70 per acre 
foot cost rangeo For purposes of this report, therefore, the cost of 
$70 per acre-foot was used as the least alternate cost of water,, 

D-8, FIRM YIELD 

Firm yield may be defined as the maximum dependable sustained rate 
of draft from a reservoir that could be maintained through a critically 
deficient water-supply period,, Routings were made based on the monthly 
runoff values given in Table II, and considered the uncontrolled outflow 
of flood waterso Mandatory releases to meet possible existing uses and 
percolation requirements downstream from the damsite were assumed to be 
200 acre-feet per month as mentioned under WASHER RXGffiffiL Evaporation 
losses were based on an estimated annual net evaporation rate of four 
feet and adjusted for monthly amounts,, Computations were made for 
several assumed firm yield values,, The curve of firm yield versus con¬ 
servation storage^ as derived from this analysis £ is shown on Plate B~2„ 
The ultimate firm yield from this reservoir was approximately 5*500 
acre-feeto The following tabulation gives an indication of the spill- 
to-spill periods involved in obtaining various yields,, 




s . field ■ 
(thousands of 
acre-feet) 

Conservation 
storage 
(thousands of 
acre-feet) 

Critical 

period 

(years) 

Spill-to-spill 

period 

(years) 

1*1 

2*5 

2 

2 

4*0 

10*0 

3 

4 

4*9 

14*0 

12 

H 

5*5 

30*0 

12 

15 


The tabulation indicate* an abrupt change in the critical period between 
the yields of 4*000 and 4*900 acre-feet* This is estimated to take place 
at a yield of about 4*200 acre-feet* A spill-to-spill period of more 
than seven years is considered too great for this size of reservoir be¬ 
cause previous studies have shown the cost tends to be excessive* 


B-9o The capacity of the proposed reservoir on San Franeisquito Creek 
is limited by topographic and other conditions to 12*600 acre-feet* 

Of this total 3*500 acreibfeet has been allocated to water conservation* 
and the remainder being required for flood control and siltation* The 
annual firm yield resulting from 3*500 acre-feet of storage was deter¬ 
mined to be 1*500 acre-feet* and was used in the economic evaluation of 
conservation benefits* 

D-10* POPULATION STUDIES 


lopulation projections for the city of Palo Alto were used as the 
basis for determining future water requirements* The projections were* 
in turn* based on population forecasts for the general area prepared by 
the U* S* Department of Commerce and information supplied by the city 
of Palo Alto* Based on this information the following table and Plate 
D-3 were derived showing the expected rate of growth for Palo Alto dur¬ 
ing the next 60 yearss 









Year 

High 

Maxima 

I960 

51*100 

51*100 

1970 

68*000 

68*000 

1980 

72*000 

76*500 

1990 

74*000 

84*200 

2000 

78*000 

87*800 

2010 

82*000 

92*300 

2020 

84*400 

95*000 



0-12 o Between 1950 and 19b0 5 the population of the city of Pa 
increased from 25^300 to 52 s 000 o However s the population in t 


incorporated area adjacent, to the west boundary of Stanford 


D-13* WATER REQUIREMENTS 

The high estimate of population of 84^400 for year 2020 wa 
in determining the water requirements for Palo Aito 0 A unit-use 


report varying ftom 0 o l8§ in 1956 to 0 o 350 for year 2020 o Plate D-4 
is a curve of water requirements versus time in years,*, and 1 was obtained 


n 

of water for a given year 0 The supplemental requirements may be fulfill 
in part by development of local sources of supply,*, or by import from 

H 















Assigning that water from San Franeisquito Creek would require ' 
treatments a rapid sand filter would be required to remove th© turbidity 
and improve water quality,. It is estimated that a rapid sand filter of 
a million-gallon-day capacity would cost approximately $100,000, and 
would have a 30-year life based on the experience of local water service 
companies in the area» The annual cost factor of 3=1/2 percent for 30 
years of life, plus „Q63 for operation and maintenance, equals 0 o lt o 
For the proposed conservation storage of 3,500 acre-feet with a firm 
yield annually of 1,500 acre-feet, the design capacity of the filter 
plant would be 140 aere-feet per month, or 1„5 m 0 g 0 d 0 This would re¬ 
quire a capital cost of $150,000, or an annual coat of $17,600 o A pip®- 











supply was found to be from the existing Hetch Hetchy system of the San 
Francisco Water Department. As developed previously, the cost of this 
water is $70 per acre-foot. The cost of treatment and conveyance of 
any water developed from San Francisquito Greek would be about $17 an 
acre-foot. This would leave a net benefit of $53 per acre-foot for 
water developed at the damsite. For cost benefit comparison^, $53 an 
acre-foot is the benefit used for water developed from the proposed 
San Francisquito Creek reservoir. 

D-18, The total conservation benefit based on the firm yield of 1,500 
acre-feet per year is $79,500. 


D-7 
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19 
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0 
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1.3 

1.1 

19 

23 

.1 

<>5 

4® 6 

1 0 4 

19 

'24 

0 

0 

0 

ol 

1925 

0 

0 

o3 

»4 

1926 

0 

0 

*1 

®8 

1.927 

0 

1*5 

lo6 

2o0 

1928 

0 

*2 

®5 

®6 

1929 

0 

*2 

®4 

®2 

1930 

0 

0 

®2 

3*0 

1931 

0 

e 2 


1.5 

1932 

ol 

0 

4.4 

2«4 

1933 

0 

ol 

.1 


1934 

0 

0 

O 

®4 

1935 

0 

0 

0 

3®3 

1936 

0 

0 

ol 

1.6 
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0 

0 

ol 

1.3 

.1938 
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ol 
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1.8 
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4«0 
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ol 
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.2 
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0 

0 

0 

ol 
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San *jl 

0 , 

0, ' 

58 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Total 

29o8 

11.1 

3*3 

11.7 

3®5 
14.0 
7.3 
9® 5 
1 0 2 

7*6 

6*5 

12*5 

6.9 

2*7 

7.1 
2 0 8 

H*9 

4*1 

2.1 

10*2 

a 

IfcoO 

18*8 

30*4 
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TABLE I (continued) 


San Francisautto Creek Basin 

Estimated Natural Monthly Runoff at the San Francisgultq Greek P aras ite 
■ _ (thousands of acre-feet) _____ 


Water 

year 

Oct. 

NoVn 

Dec- 

Jan, 

Feb. 

Mar. 

Aor. 

May 

JuTio 

Jal, 

Aug. 

Sec 

Total 

1940 

0 

0 

0 

4.2 

9.3 

6.1 

1.8 

.5 

.2 

.1 

0 

0 

22.2 

1941 

0 

0 

1.2 

5.3 

8.7 

4.4 

5.9 

1.1 

*4 

f X 

0 

.1 

27.2 

1942 

.1 

0 

1.4 

6.9 

9.4 

2.9 

1.7 

.6 

<>> 4 

.1 

0 

0 

23.5 

1943 

.1 

/ 

cO 

1.3 

9.5 

6.1 

2„8 

1.0 

.6 

.3 

.1 

0 

.1 

22.5 

1944 

ol 

.1 

.1 

1.0 

6.0 

1.6 

.3 

.2 

.3 

.1 

0 

0 

9.8 

1945 

0 

.5 

1.0 

1.0 

4.0 

4.9 

.8 

.5 

.3 

0 

0 

0 

13.0 

1946 

0 

.1 

2.1 

3.5 

1.6 

1.4 

.7 

.5 

.2 

.1 

0 

0 

10.2 

1947 

0 

.1 

.6 

.2 

.3 

1.8 

.3 

.3 

0 

0 

0 

0 

3.6 

1948 

.2 

ol 

.1 

.5 

.1 

1.4 

1.2 

.5 

.2 

0 

0 

0 

4.3 

1949 

0 

0 

.6 

1.1 

6.9 

4.8 

.7 

.5 

»4 

0 

0 

0 

15.0 

1950 

0 

0 

.1 

4.5 

3.8 

1.7 

1.2 

.6 

« 4 

0 

0 

c 

12.3 

1951 

ol 

06 

3.4 

5.2 

6.0 

6.4 

1.2 

.8 

*>4 

.2 

.1 

a 

24.5 

1952 

0 

0 

3.0 

11.0 

7.9 

6.1 

1.4 

.8 

.5 

.2 

.1 

.1 

31.1 

1953 

0 

0 

.3 

4.7 

2.8 

2.0 

1.2 

.8 

0 6 

,2 

.1 

.1 

12.8 

1954 

.1 

.1 

.6 

1.6 

,8 

2.0 

.5 

.4 

*3 

0 

0 

0 

6.4 

1955 

0 

.1 

1.0 

1.0 

1.6 

1.5 

.7 

.6 

*3 

.1 

0 

0 

6.9 

1956 

0 

0 

2.0 

12.0 

8.1 

5.4 

.1 

,2 

0 

0 

0 

0 

27.8 

Total 

41 vrs. 

2.1 

6 o.5... 

41.8 

124.6 

156.7 

104.5 

41 o 4 

16.3 

6„6 

1.4 

.3 

1-3 

503.5 

Average 
41 yr-s. 

.1 

.2 

loO 

3.0 

3.8 

2.6 

1.0 

.4 

«2 

.0 

,0 

,0 

12,3 












fABLE II (continued) 


jd as 85 percent. 


Estimated Natural- 
ir.d.s ...of acre-feet I 


¥ater 



1940 

0 

0 

0 

3.6 

7.9 

5.2 

1.5 

0.4 

0.2 

0.1 

0 

0 

1,8.9 


1941 

0 

0 

loO 

4.5 

7.4 

3.7 

5.0 

Go9 

0.3 

0.1 

0 

0.1 

23.0 


1942 

Ool 

0 

1.2 

5.9 

8.0 

2.5 

1.4 

0.5 

0.3 

0.1 

0 

0 

20.0 


1943 

Ool 

Qo5 

lol, 

8.1 

5.2 

2.4 

0.8 

0.5 

0.3 

0.1 

0 

''Owl 

19.2 


1944 

Ool 

Ool 

0.1 

0,8 

5,1 

1.4 

0.3 

0.2 

0.3 

0.1 

0 

0 

8.5 


1945 

0 

0o4 

0o8 

0o8 

3.4 

4.2 

0.7 

0.4 

0.3 

0 

0 

0 

11.0 


1946 

0 

0.1 

1 0 8 

3.0 

1.4 

1.2 

0.6 

0.4 

0.2 

0.1 

0 

0 

8.8 


1947 

0 

Ool 

0.5 

0.2 

0.3 

1.5 

0.3 

0.3 

0 

0 

0 

0 

3,2 

>L 

1948 

0 o 2 

0.1 

Ool 

0.4 

0.1 

1.2 

1.0 

0.4 

0.2 

0 

0 

0 

3*7 


1949 

0 

0 

0o5 

0o9 

5.9 

4.1 

0.6 

0.4 

0.3 

0 

0, 

jO 

12.7 


1950 

0 

0 

Ool 

3.8 

3.2 

1.4 

1.0 

0.5 

0.3 

0 

0 

0 

10.3 


1951 

Ool 

0.5 

2.9 

4.4 

5.1 

5.4 

1.0 

0.7 

0.3 

0.2 

0.1 


20.8 


1952 

0 

0 

2.6 

9.4 

6.7 

5.2 

1.2 

0.7 

0.4 

0.2 

0.1 

oil 

26.6 


1953 

0 

0 

0.3 

4.0 

2.4 

1.7 

1.0 

0.7 

0.5 

0.2 

0.1 

0.1 

11.0 


1954 

Ool 

Ool 

0,5 

1.4 

0.7 

1.7 

0.4 

0.3 

0.3 

0 

0 

0 

5,5 


1955 

0 

Ool 

0.8 

0.8 

1.4 

1.3 

0.6 

0.5 

0.3 

0.1 

0 

0 

5.9 


1956 

0 

0 

1.7 

10.2 

6.9 

4.6 

0.1 

0.2 

0 

0 

0 

0 

23.7 


Total 


41 js's 


3.3 2,2 0.9 0,3 
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REPORT OF SLEW 
FOR 

FLOOD CONTROL AND ALLIED PURPOSES 
SAN FRANCISQUITO CREEK*, 

SANTA CLARA AND SAN MATEO COUNTIES, CALIFORNIA 

APPENDIX E 

FLOOD DAMAGE AND FLOOD-CONTROL BENEFITS 


GENERAL 


E-l 0 SCOPE 

This appendix contains a description of the general methods of the 
derivation of extent*, type*, and monetary evaluation of flood damage re¬ 
sulting from specific floods*, and evaluation of damage that would be 
expected from a flood of the magnitude of a standard project flood*, cor¬ 
relation of damage with flood discharge*, derivation of average annual 
damage*, and estimates of benefits that might be expected to accrue from 
construction of proposed flood-control works*, as described in the main 
report. 


FLOOD DAMAGES 


E-2<> GENERAL 

The historical overflow of San Francisquito Creek begins at 
Middlefield Road in Palo Alto and flows southeasterly through Palo Alto 
to and along Bayshore Freeway 0 East of the freeway the area is gener¬ 
ally flooded to the tidal levees along San Francisco Bay, Flood flows 
southward along the west side of the freeway to Matadero Creek and dur¬ 
ing high discharges*, the flood plains of San Francisquito Creek and 
Matadero Creek overlap. As a consequence*, flood flows from San Fran¬ 
cisquito Creek are impounded until flow in Matadero Creek recedes. 

Since normal storm drainage in this area is discharged into Matadero 
Creek*, and the area could be flooded from Matadero Creek alone*, damages 
from San Francisquito Creek were estimated only for the area north of 
Colorado Avenue 0 Previous to 194-2*, the area inundated was devoted 
primarily to agriculture with little or no residential or commercial 
developments. Since 1942*, the area west of Bayshore Freeway Bypass has 
been almost completely urbanised with subdivisions and attendant com¬ 
mercial establishments. The area east of the highway has been developed 
by construction of an airport*, a golf course*, a tranocean radio and tele¬ 
graph transmitter station*, the Palo Alto Sewage Treatment Plant*, and a 
yacht harbor. It has been estimated that a discharge with the magnitude 
of the standard project flood would overtop the creek banks in the 
vicinity of river .mile 6,5 downstream from Oak Knoll School and flood 
both sides of the stream inundating large portions of Menlo Park*i Palo 



UMI® «&£ East Palo'Alto* downstream to the tidal levees along S«a Fran¬ 
cisco Bay® Due to the porous nature of the creek banks*, erosion and 
scouring are a continuing source of damage during flood flows® Channel 
sagacities based on existing average conditions were adopted a@ the basis 
for analysis of damage data® the extent of inundation is best re- 
fleeted by peak stages peached by a flood which can, be correlated with 
discharge,, The December 1955 and standard project flood plains are shows 
on Plate E“l 0 

E-3 o TYPES MD EXTENT OF IMPROVEMENTS IN THE FLOOD PLAIN 

The flood plain of San Franclsquito Greek Is devoted primarily to 
urban development with attendant commercial endeavors,. The main rail¬ 
road line of the Southern Pacific Company between San Francisco and Los. 
Angeles traverses the flood plain,, The Southern Pacific Company* in 
addition to its main line to Los Angeles* provides a major portion of 
the daily urban passenger service between peninsular points and San 
Francisco® Bayshore Freeway and El Camino Real (Highway U 0 S e 101) tra¬ 
verse the flood plain and form the major highway system for the large 
daily traffic between San Francisco and peninsular points,, Numerous 
county roads and city streets cross the flood plain® Due to almost full 
urbanisation of the area in recent years* agricultural endeavors in the 
flood plain have been reduced to the growing of nursery stock and flowers 0 

E-4o VALUE AND PRODUCT!? HI OF THE FLOOD FLAM 

On the basis of 1958 prices* the value of land and improvements in 
the standard project flood plain is estimated to be $275*000*000 0 This 
estimate is for residential and commercial properties® Values of high¬ 
way a s city streets* railroads and public utilities have not been estimated® 

E-5® EXISTING IMPROVEMENTS 

There are no existing Corps of Engineers* improvements in the San 
Franeisquito Creek basin® At the request of local interests* however*, 
Federal funds in the amount of approximately $200*000 were sxpeMacl by 
the Corps of Engineers for emergency channel clearing*, levee restoration 
and emergency bank protection along San Franeisquito Creek in 1955 and 
1956® Local interests have constructed various types of bank-protection 
works at intermittent points® These include concrete and timber walls*, 
wire and poles*, riprap using rock and scrap material*, and sacked con¬ 
crete revetment® Records of costs of these works and. time of construc¬ 
tion are practically non-existento The value of these works has been 
estimated to be about $415*000 under October 1959 prices® 

E-6® FEBRUARY 1940 FLOOD 

A discharge of 3*100 cubic feet per second from San Franeisquito 
Creek caused flooding In February 1940 of the Agricultural area upstream 
from Bayshore Freeway and of the area below the highway to the tidal 





Xeveeso Inundation was caused by a levee break some 300 feet upstream 
from Bayshore Freeways rand damage was comparatively light when compared 
to the damage that would now occur in this highly urbanized area under 
a similar flood discharge,, 

E-7o DECEMBER 1955 FLOOD 

Shortly after 6s00 p 0 m 0 on 22 December 1955s a heavy tropical- 
type storm accompanied by near hurricane winds and torrential rainfall^ 
struck the entire watershed area of the streams that flow through Pal© 
Altoo The water in San Franeisquito Greek rose rapidly after 7*00 pom,,* 
and by 9*45 Pom B was approximately one foot below the highway pavement 
at Bayshore Freeway,, During the high flows of the early evenings a log 
jam developed at Bayshore Freeway which caused the stream to overflow 
the south bank above the freeway,. This water flowed south* parallel to 
the freeway through city streets* thence into a new subdivision where the 
water reached a maximum depth of more than three feet above the floors 
of many homeso Upstream at the Pope-Chaueer Street bridge* another log 
jam developed at approximately the same time causing water to overflow 
the right bank at this point and flow into the city of Palo Alto 0 The 
still rising stream overflowed in a leveed section some 400 "feet upstream 
from Bayshore Freeway'shortly rafter midnight on 23 December,, Overflow 
also occurred in an unleveed section approximately 2*000 feet upstream 
from Bayshore Freewa y 0 Peak overflow was observed at approximately 1830 
a»m«,8 23 December* at which time the creek overflowed at Middlefield 
Road and for approximately one mile downstream through city streets and 
residential yards„ This overflow was maintained for approximately an 
hour^ after which the stream began to fall gradually and had returned 
to its banks by 4s00 a„m„ During the period 11§30 p„mo* 22 December to 
3?30 23 December* floodwater flowing over Bayshore Freeway was 

approximately ten inches deep near San Franeisquito Greeks and about 
three inches deep near Matadero Greek to the south,, Downstream from 
Bayshore Freeway*, the overflow water covered portions of a golf course 
and subsequently moved into an airport area« The peak discharge recorded 
at midnight* 22 December 1955* was 5*560 cubic feet per second from a 
drainage area of 37„5 square miles above the Stanford University gaging 
station,, 'This flood* the maximum of record* caused extensive damage to 
homes and their contents* and to commercial enterprises and their 
productSo Bank erosion to residential property occurred due to epn- 
tinned high flows,, The Bayshore Freeway was closed to traffic several 
hours causing rerouting of traffic 0 

!»8o APRIL 1958 FLOOD 

Flooding from San Franeisquito Creek in April 1958 occurred in 
the reaches between Rewell Road (mile 2 0 2) and>Bayshore Freeway (mile 
1 0 5) and below Bayshore Freeway due to a levee failure at about Xaile 1) 
on the right bank,, During the high flows* debris collected on the, up- , 
stream side of the Bayshore Freeway bridge,, In conjunction with the 
debris collection* the poor entrance characteristics of the Bayshore 



Freeway triage created a 3- to 4 CT foot difference in water surface between 
the upstream and downstream sides ishieh caused the create t6 r ®fW*il@w the 
north bank above the freeway and flow over the freeway at the bridge® 

Bank erosion caused considerable damages Water surface during the 
peak discharge reached top of the freeboard of the levees on the : 
south bank® If these levees had been overtopped or failed* a highly 
developed area of the city of Palo Alto would have been inundated 
causing extensive damage to homes and their contents,, As the result 
of the overflow of Bayshore Freeway* the area between the freeway and 
the creek was inundated to a depth of two to three feet prior to the 
levee break at mile l a The levee break caused inundation of additional 
areas downstream from the freeway including the Palo Alto Airport and 
Golf Course,, Water inundated these areas to depths of three to four 
feet and it was necessary to remove the water by i pumping,, The peak 
discharge recorded was 4*460 cubic feet per second,, 

E-9® FLOOD DAMAGE SURVEYS 

Flood damage data previous to the December 1955 flood are income 
plate® Records of damages from floods that occurred in 1894* 1895 and 
1909 are non-existent 0 During the past 50 years* overbank flaws are 
known to have occurred in 1911* 1916* 1919* 1940* 1943* 1950* 1955, and 
1958o Development in the area previous to 1940 was mostly agricultural 
and only fragmentary records are available of the extent of flooding arid 
resultant damages® Since 1942* due to the expanding commercial and 
associated endeavors and the migration of city dwellers to suburban 
communities* the area has been almost completely transformed from an 
agricultural area to an urban area® Most of the urban development 
occurred during a period relatively free of major floods® i 

E-10o FEBRUARY 1940 DAMAGE SURVEYS 

Damages from inundation from the February 1940 flood were esti¬ 
mated to be -approximately $29*000® The area flooded was largely agri¬ 
cultural in development and now has been completely urbanized with 
homes and the attendant commercial endeavors® It is estimated that 
under present development and October 1959 prices* flooding equal to 
that which occurred in 1940 would cause damages of approximately $ 95 * 000 ® 

E-ll 0 1955 FLOOD DAMAGE SURVEY 

Immediately following th© December 1955 flood* a comprehensive 
flood damage survey was made in the San Franeisquito Creek basin® All 
available sources of information were consulted by field personnel of 
the Corps of Engineers to determine highway* railroad and utility dam¬ 
ages caused by th© flood® City* county* and State officials were con¬ 
tacted regarding estimated damage to public ‘property® Inundation of 
homes caused the major part of the damage® A house =4 q- house survey was 
made on a nearly 100 percent basis® The total area flooded included 
approximately 1*200 acres of highly urbanized residential and commercial 


E-4 



of new runway was damaged by ground settlement„ Hangar^* shops* aviation 
fuel tanks* and administration buildings were flooded by about two feet 
of water„ Debris and silt were heavily deposited over the area which re- 

of work to 
tile floor 

the buildingo Only a relatively nominal amount of bank erosion was 
apparent at the time of the flood damag 
the erosion damage estimates following 
a more accurate appraisal than the estimate of erosion damage made after 
the 1958 floodo Therefore* construction of the erosion damage-discharge 
curve was based primarily on the erosion damage estimates for the 1940 
and 1955 floods and the estimate of erosion damage to result from occur¬ 
rence of the standard project flood 0 Primary damages were estimated to 
be $297,500. 

E-13. SUMMARY OF FLOOD DAMAGE SURVEYS 

A summary of flood damages for the floods of February 1940 s 
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Value of lands and improvements subject to inundation and bank 
erosion during flooding and the following rehabilitation period is 
depressed to some extents However£ in the period immediately after the 
December 1955 floods large urban developments were completed - in the 



ANALYSIS OF FLOOD DAMAGE DATA 
E-16. DISCHARGE-DAMAGE CORRELATION 







attributable to the standard project flood was estimated from field recon¬ 
naissance and relationship to damage from the 1955 floods. The standard 
project flood would inundate an area of approximately 4s800 acres of 
which 4*300 acres are urban development and 500 acres are devoted to agri~ 
cultural and non-urban uses. Tn this area there are some 10*000 residen- 
ees with attendent commercial endeavors with a market value of approxi¬ 
mately $275*000,000 excluding such improvements as highways* railways* 
public streets and public utilities. The population of the area is 
estimated to be 35*000„ On the basis of this evaluation* the damages 
for a flood of the magnitude of 6 standard project discharge are as 
follows § 


October 1959 Prices and Conditions 


Residential $7*161*000 
Commercial 922*000 
Bank erosion 236*000 
Highways* roads and bridges 55*000 
Emergency aid 3A1„000 

Total $8*715,000 


E-17. FLOOD DAMAGE UNDER PRESENT CONDITIONS 

The damages that would be sustained under October 1959 price levels 
and development conditions on occurrence of a flood equal, to that of 
1955-are estimated at $2*175,000 for inundation and $129,000 for bank 
erosion for a total of $2,304,000. 

The indices utilized in adjusting the damages as of the date of occur¬ 
rence to October 1959 follows 






&eg.emMr_-1955 



Building cost index 
Construction cost 

Department of Commerce 

Furniture and household durables 
Construction material (lumber and 
wood products) 

Skilled labor 
Common labor 
Building material 
All items 


Standard composite mile 
H>. Boeke and. Associates. 
House frame 


Commercial factory buildinga 
Brisk and ec 


Brick and wood 
Frame 


478o70 
673.13 


117 c 3 

116.8 

3o290 

2oQ97 

142.1 

114.7 


129.4 


261*9 


278*1 

2754 

265.7 

267.3 


Q.Q&S&&.IW 

55540 

811 0 40 


123.7, 

150.8 

3.931 

2.624 

163.9 

125.5 


137.3 


286.1 


321.3 

3184 

295.0 

292.2 


From the applicable price indides^ the following factors to adjust Decem¬ 
ber 1955 valuets to October 1959 prices were obtained* 


Residential property 1.14 
Commercial property 1.17 
Emergency aid 1.21 
Roads and. bridges 1.07 
Bank erosion 1.14 


B=X8o INTANGIBLE FLOOD DAMAGES 

Intangible damages from floods in San Franeisquito Greek basin 
are not appreciable. During the flood of December 1955^ storm water 
entered the city sewer system causing raw sewage to be deposited in the 
lower reaches of the flood plain. Such debris normally Is removed be¬ 
fore becoming a health menace. Although no death-® have been reported 
from past floods^ considerable anxiety is felt in the area because of 
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the unprotected banka along the creek during flood flows 0 Isolation and 
interruption of communications attending larger floods is infrequent and 
numerous reroute highways pro - ?id® Ingress and egress to the flood area 
for emergency vehicles„ Water for domestic supply is 1 readily available 
from nearby public utility companies,) 1 

E-19. AVERAGE ANNUAL FLOOD DAMAGE 

The average annual flood losses were computed by using quadrant 
plotting for developing the probability-damage relations 0 Primary dam™ 
ages consisting of Identifiable tangible losses in the flood plain and 
adjacent area form the basis for the damage analysis. These damages com¬ 
prise physical losses due to floods* such as damage to homes* commercial 
establishments* bridges* and other- tangible property and equipment* cost 
of flood-fighting* evacuation* rescue work* and similar emergency mea¬ 
sures | agricultural and business losses resulting from decreased produc¬ 
tion* profits* and wages| and increased cost of normal operations and 
living. In determining the average, annual flood damages all non-recur¬ 
ring damages were first eliminated and the remaining damages adjusted 
to the October 1959 level of prices and state of economic.development. 
Damage-discharge and discharge-frequency relations were developed for 
the Stanford gaging station from which damage-frequency relations ex¬ 
pressed by annual damage curves were derived. The area under the curve 
represents the average annual damage due to inundation and bank erosion 0 
These damages amount to $361*000 of which $332*000 is inundation damage 
and $29*000 is bank erosion based on the economic conditions prevailing 
in October 1959. 

E-20. ADJUSTMENT FOR ANTICIPATED FUTURE ECONOMIC DEVELOPMENT 

Flood damage studies generally show that future change in average 
annual damages from stream overflow may be expected to be related to 
changes in economic development in the flood plain. Since the end of 
World War II the area in the flood plain has experienced a very rapid 
rate of urban development. While a substantial portion of the flood 
plain has been urbanized the remaining vacant areas will be developed 
to higher uses as the population in the area continues to increase* As tto® 
estimate of future economic development in the area considers basin trends 
in population* in values and other indicators of economic growth* the 
first step is to classify the area into categories of land use and to 
estimate future land use with and without flood protection. The areas 
ares 


a 0 4*300 acres of highly developed urban and suburban prop¬ 
erties in the standard project flood plain subject to substantial damage 
at the present time. 

b 0 500 acres of agricultural lands upon which flood damages 
are relatively minor -under present conditions. 




percent)o 


E~21o Population forecasts for the San Francisquito Creek standard 
project flood plain s the city of Palo Alto and the Palo Alto township 
for the period 1940-2020 ares 



E«-22 0 The second step in adjusting estimates of flood damages to re¬ 
flect average economic conditions that will prevail over the next fifty 
years after 1965 is to consider future changes in those areas already 
developed. The absence of vacant lands does not preclude further 





























damages from inundation ar® gubstraoted from the average annual damage 
under pre-project conditions to ascertain the average annual benefits 
tabulated belows Average annual primary residual damages under October 
1959 prices are computed to be §20*000 o The residual damage is propor“» 
tional to damages under October 1959 prices and conditions* and 1959 
prices and future conditions (§4.75*000 # §332*000 - X 0 43)o Therefore* 


primary residual damage under 1959 prices and future conditions is 
§20*000 x. l 0 43"or §29p000 o The average annual benefit is* therefore* 
§446*000 (§475*000 4 29*000)o 


E~2So BANK EROSION UNDER PROPOSED PROJECT CONDITIONS 


The rate of loss 


jank erosion is considered as being depen» 



00: 

1 0 43)© Therefore* residual bank erosion damage under 1959 prices and 
future conditions is §2*000 x 1 0 43* or §3*000 o The average annual bank 
Arosion benefit is §38*000 o Consideration must b® given to the effect 
of local bank protection works recently constructed by local interests 
to protect the stream banks in the vicinity of Bayshore Freeway 0 Bank 
erosion occurs along approximately eight miles of the stream* local 
interests recently have protected approximately one“half mil© of the 
stream* or approximately six percent; therefor©* average annual b®n©“ 
fits must be reduced by six percent (§38*000 42*000) c Therefore* the 
annual benefit for bank erosion is §36*000 o 


E-26, CHANNEL XMFRGYEMENTS TO 


A comparatively large amount of work has been done by Federal* 
county* and local interests to prevent bank cutting losses 0 Where 
the stream bottom is relatively stable* well-constructed masonry bank 
protection works have proven satisfactory requiring little additional 
annual maintenanee 0 However* where the bottom is not stable* lowering 





E-27. Records of the construction cost and date of installation of the 

various channel improvements are practically non-existent <> The replace- 
ment value of all improvements Is estimated on October 1959 price levels 
at approximately $415*000,, It is estimated that the annual cost of these 
works is five percent of the total costs or $21*000 annually,, 

E-28. The average annual bank protection expense under proposed project 
conditions is estimated by assuming that such expenses would be reduced 
In the same proportion as would the damages from bank erosion,, It is 
estimated that the average annual damages resulting from loss of land 
by bank erosion would be decreased from $29*000 under 1959 prices and 
conditions to $2 *000 under proposed project conditions* or a reduction 
of approximately 93 percento The average annual benefit under project 
conditions for reduction of bank protection expense* therefore* is 93 
percent of $21*000* or $20*000 o 

E-29o WATER CONSERVATION BENEFITS UNDER PROPOSED PROJECT CONDITIONS 

Water made available from the firm yield of the conservation pool 
will be used principally for domestic purposes,. To determine the bene¬ 
fits from domestic and industrial water supply* the most economical al¬ 
ternate means of obtaining water was used. The least costly source of 
alternative supply is the Hetch Hetchy system* a property of the city of 
San Francisco. From studies described in Appendix D* it was found that 
the incremental cost of Hetch Hetchy- water' was $70 per acre-foot at Palo 
Alto. The cost of treating and conveying water developed from San Fran- 
cisquito Creek would be $17 per acre-foot as developed from studies pre¬ 
sented in Appendix D. This would leave a net benefit of $53 per acre- 
foot for water developed at the damsite. The annual benefits of 1*500 
acre-feet of firm yield at $53 per aere-foot are $79*500. 

E-30. SUMMARY OF BENEFITS UNDER FUTURE CONDITIONS AND 1959 PRICES 

For economic evaluation of costs versus benefits* the average 
annual benefits under 1959 prices and all future conditions are as 
follows? 


Summary of Average Annual Benefits. 


Benefits 


Inundation $446*000 

Bank erosion 36*000 

Channel improvements 20*000 

Water conservation 79.500 

Total* average annual benefits $581*500 



s=3io ^mms, undm pimms conditions 

In compliance with Senate Resolution 148 dated January 1958 £ a 
study was made to aacertain the effect of a project designed t© offer 
protection to the flood plain for 100 years* Computations indicate 
that the difference in growth^ allowing for a longer development time 
for the two periods # la approximately on® percents Therefore*, aver¬ 
age annual benefits under a project designed to offer protection for 
100 years would be approximately the same as those estimated for the 
50-year period. 
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\Inundation Project Conditions 
Bank Erosion Project Conditions 




'inundation Existing Conditions 


Bank Erosion Existing Conditions 


ITEM 


Inundation 
Bank Erosion 


EXISTING 

CONDITIONS 

$ 332,000 
29,000 
361 ,000 


PROJECT 

CONDITIONS 

$ 20,000 
2,000 

22,000 


BENEFITS 

$ 312,000 
27,000 

339,000 



NOTES: I I 

1. Discharge at Stanford Gaging Station. 

2. Benefits are based on October 1959 conditions 
of development and price levels. 
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REPORT OF SURVEY ' 

FOR 

FLOOD CONTROL AND ALLIED PURPOSES 
SAN FRANCISQUITO CREEK 

SANTA CLARA AND SAN MATEO COUNTIES, CALIFORNIA 


APPENDIX F 

COMMENTS BY OTHER AGENCIES 


GENERAL 


F-l. SCOPE 

This appendix presents the comments of other Federal and non-Federal 
agencies relative to their interest in the proposed reservoir project for 
flood control and water conservation on San Francisquito Creek,, California,, 

COMMENTS 


F-2, CONSENSUS OF COMMENTS 

Comments of other interested agencies resulting from coordination 
at field level are presented later in this appendix,, As may be noted, 
therefrom, comments of. these agencies are favorable toward construction 
of the proposed reservoir project. It is recognized that minor modifi¬ 
cations will be necessitated in the design stage to make the proposed 
project compatible with the Atomic Energy Commission's accelerator and 
the State Division of Highway’s Freeway System, Based on present plans, 
it is considered that these facilities will not affect the dam or 
create major changes in the reservoir function, 

F-3o NATIONAL PARK SERVICE 

Correspondence and a report dated May 1959 from the National Park 
Service are included as Exhibit "A" of this appendix. The National 
Park Service has reviewed advance copies of this report and appendices 
and believes that the local administering agency should be encouraged 
to take all feasible steps to derive maximum recreation benefits from 
the proposed reservoir impoundment, 

F-4, FISH AND WILDLIFE SERVICE 

Comments of the Fish and Wildlife Service based on review of ad¬ 
vance copies of this report and appendices are presented as Exhibit 
"B" in this appendix. The Service recommends that cooperation with the 



California Department of Fish and Game and the Bureau of Sport Fisheries 
and Wildlife be pursued in formulating plans for management of the proj¬ 
ect in the interests of fish Xife 0 Also* that lands required for the 
reservoir be acquired in fee insofar as possible to assure the highest 
public use of the reservoir for- fishing and other types of recreation,, 

F-5o BUREAU OF RECLAMATION 

Review of advance copies of this report by the Bureau of Reclamation 
indicates that the proposed reservoir project does not interfere with the 
Bureau®a study for water service in the Santa Clara County area 0 The 
letter containing comments of the Bureau of Reclamation is presented as 
Exhibit !! C W in this appendix,, 

F~6 0 ATOMIC ENERGY COMMISSION 

Comments of the Atomic Energy Commission are presented as Exhibit 8, B W 
in this appendix,, The comments as presented indicate that the accelerator 
and reservoir project can be made compatible with each other,, 

F-7, DEPARTMENT OF HEALTH, EDUCATION AND WELFARE 

The comments from the Department of Health, Education and Welfare 
are presented as Exhibit 9t E” in this appendix,, The Department calls atten¬ 
tion to the necessity for complete treatment and quality control of sur¬ 
face water taken from the proposed reservoir for domestic uses,. Also, it 
is noted that, the proposed project will reduce the danger of flood damage 
to sewage works and with reduced flood danger should lead to a safer 
environment „ 


F-8 0 SOIL CONSERVATION SERVICE 

Exhibit !, F ,S contained in this appendix presents the comments of the 
Soil Conservation Service,, The Service recognizes the need for flood 
prevention on San Francisquito Creek and for the supplemental water supply 
to be developed in this part of Santa Clara County„ 

F»9o BUREAU OF PUBLIC ROADS 


Exhibit w 6 ?! presented in this appendix contains the comments of the 
Bureau of Public Roads 0 In asmuoli as the design is being coordinated 
with the local agencies responsible for the Federal-aid highways involved, 
the Bureau 9 s interest is satisfied,, 

F-10 o STATE OF CALIFORNIA 

The Department of Water Resources has consolidated the comments of 
the interested State agencies and these are presented as Exhibit "H w in 
this appendix,, This agency believes (I) the agf imt&d ecmstroeMoo, cost of. 


proposed dam and reservoir is about ten percent low ; (2) there is question 
as to the economic justification for the inclusion of conservation storage 
in the reservoir! and (3) that there is no question regarding the need and 
justification for the flood-control storage proposed, 

RESOLUTIONS 

F-llo GENERAL 

Copies of resolutions from the counties of San Mateo and Santa Clara 
indicating willingness to cooperate in the proposed reservoir project are 
presented on following pages. 


F-3 
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stream from the dam involved in said project to the mouth of said 
stream channel which would, interfere with the proper functioning 



























SANTA CLARA COUNTY FLOOD CONTROL 

AND 

WATER CONSERVATION DISTRICT 


DONALD K. CURRLIN GEORGE H. PRIME 

manager - couniel "2 HAMLINE STREET supervising engineer 

SAN JOSE 10, CALIFORNIA 

CYPRESS 9*1050 


December 2, 1960 


Mr. Ruben Johnson, Chief 
Planning and Reports Division 
Corps of Engineers, U.S. Army 
180 New Montgomery Street 
San Francisco 19, California 

Dear Mr. Johnson: 

Enclosed are two copies of a resolution assuring 
the District Engineer of the U.S. Army Corps of Engineers 
that the Santa Clara County Flood Control and Water Con¬ 
servation District will provide the required local coopera¬ 
tion for the San Francisquito Creek Flood Control Project. 



DONALD K. CURRLIN 
Manager-Counsel 


DKC:fs 
Ends. 



COPY 


mm nw=i 

PROJECT WJo 2 
SM FRANOISQUIT0 GREEK 


RESOLUTION ASSURING THE DISTRICT MGINEER, CORPS OF 
I3P3INEERS U 0 So ARM!, THAT SANTA CLARA COUNT! FLOOD 
CONTROL AND WATER C0N5ERYATX01 DISTRICT WUX PRO¬ 
VIDE THE REQUIRED LOCAL COOPERATION FOR TEE BAN 
FRANOISQUITQ CREEK FLOOD CONTROL PROJECT o 


RESOLVED, 'by the Boscrd of Supervisors of this Santa Clara County 
Flood Control and Water Conservation District, State ©f California, that 
WHEREAS, the San Francisco District Engineer, Corps of Engineers, 

Uo So Army? has advised local jurisdictions that the Corps of Engineers 
"leriev Survey Report" on the San Francisqulio Creek, in Saa Iteteo and 
Santa Clara Counties, for flood control and allied purposes, has been sub- 
artaatially completed| and 


VHEREAS, the San Francisco District Engineer, Corps of Engineers, 






















fee constructed In connection with said project ©r would lessen their 
beneficial effects or would reduce the capacity of said stream channel 
existing in I 960 . 


PASSED AND ADOPTED fey the Board of Supervisors of the Santa Clara 
County Flood Control and Water Conservation District, State of California, 
this 28th day of November, i 960 , fey the following votes? 

AXES? Supervisors Della Maggiore Hubbard Mehrkens Levin Weiehert 

NOES? Supervisors None 

ABSENT x Supervisors None 

/s/ Sam P 0 Bella Maggiore 

Chairman of the Board ©f Supervisors 

ATTESTS JEAN PU1LAN, Clerk of said 
Board of Supervisors 

/s/ Jean PulXan 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 

NATIONAL PARK SERVICE 
180 New Montgomery Street 
San Francisco 5* California 

September 12, 1961 


Colonel John A« Morrison 
District Engineer 
U. S„ Army Engineer District 
Box 3050, Rincon Annex 
San Francisco 19, California 


Dear Colonel Morrison: 


In compliance with a verbal request made by Mr® Gerald 
Trail and review of Corps of Engineers * Report of 
Survey and Appendices for Flood Control and Allied 
P urposes, San Francisqulto Creek, Santa Clara and San 
Mateo Counties, California , dated January, 1961, we 
have revaluated the recreation potential of the 
project on the basis that an acreage of land above the 
Corps 5 original proposed take-line elevation 302 feet 
be acquired, at Federal cost, for the purpose of pro¬ 
viding minimum basic public use facilities appropriate 
to the project. 

In our subject letter of January 13, 1961, following 
our review of the advance copy of your Report of Survey, 
we stressed the Importance of provision of sufficient 
lands for public use In connection with this proposed 
project which would be centrally located within a 
rapidly growing complex of population, Me also sited 
the-adverse effect on public use development which 
would be caused by the Atomic Energy Commission 1 ® 
locating a linear accelerator diagonally across the 
north side of the reservoir area whereby the public 
use potential of the north and part of the east side 
of the reservoir would be nullified. 

In line with the President’s ngw policy of providing 
lands for public use at all reservoirs and the Corps s 
interpretation of this policy we now understand It Is 
pur plan to acquire all those lands located on the 
northeasterly side of the reservoir which are con¬ 
tained within the area bound by the dam on the south¬ 
east, the reservoir on the west, the linear accelera¬ 
tor on the north and the approved Junipero Sierra 


S* „ // 



Freeway Route on the east. This would provide an area 
of approximately fifty-five acres which would, in part, 
meet the minimum basic public use potential appropriate 
to the project. 

Although" not considered in the plan of development, as 
of this date, we still believe serious consideration 
should be given either by the Federal Government or 
the local sponsoring agency to also acquire"the 
relatively steep, wooded continuous buffer strip along 
the south side of the reservoir, extending from the 
existing Searsville Lake to the proposed San Francis- 
quito Dam, as recommended in our report of May, 1959* 

In fact, this area now becomes more important to the 
public use potential of the project than before due 
to elimination of the north side public use develop¬ 
ment area by the linear accelerator. It would serve 
as the only possible connecting link between the 
existing Searsville Lake recreation area and the 
future San Francisquito Reservoir area. This strip 
although mainly steep In topography Is the only area 
adjacent to the reservoir which, for the most part, 
is pleasantly wooded and would serve as an objective 
for boaters from the main public use area on the 
east side. Acquisition of this buffer strip would 
also permanently eliminate the Inevitable situation 
of incompatible steep hillside residential or other 
development along the south side of the reservoir 
which invariably results In difficult erosion, sanita¬ 
tion and encroachment problems contrary to the original 
project Intent. 

Basing public use development only on the acquisition 
cf the fifty-five acres as earlier described. It Is 
estimated that minimum basic public use developments 
(Federal) costs would be approximately $350,000. These 
costs are derived as follows? 


Minimum Basic public Recreation Development Facilities 


Roads (access and circulation) 1^- miles 

Parking areas, 300 cars 

Picnic areas, 100.at $200 ....... 

Sanitation facilities ......... 

Water systems ............. 


$ 75,000 
75,000 
20,000 
40,000 
25,000 
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Boat docking and launching facilities 
Beach improvement for swimming . 9 „ 
Trails, walks, signs and markers » » 
Conservation landscaping and planting 
I*lis cellaneous a 


a a 10,000 

. a 10,000 
* « 5,000 
a . 15,000 
a . 5*000 


Subtotal §280,000 


Additional contingencies, plans and overhead 
(25% of §280,000) a a a a a a a . a a a a » . 70.000 

Total minimum basic public recreation 
development (Federal) costs a „ e 00 o 9S §350,000 


With the elimination of the north shore reservoir 
area, the proposed golf course, etc®, by the construe™ 
tion of the linear accelerator and the confinement of 
the more expanded recreation facilities to the one 
east side reservoir area. It Is estimated that the 
total non-Federal recreation cost could be reduced 
from §1,300,000 (as Indicated In our original report) 
to $375,000* No further consideration of this ad¬ 
vanced phase of development Is made in this analysis® 

Estimated annual costs, visitation and annual monetary 
benefits with minimum basic public recreation develop¬ 
ments are revised as follows; 

Estimated Annual Costs 


With Minimum Basic Public Recreation Bevel 


• Annual equivalent of construction costs 


$375,000 x 
at 2 ^%) „ 0 


*035 (50 


year amortIsat 

^ ©ft © © © 0 


on 

© 


factor 

• . § 12,250 


® Annual cost of Interim replacement of the 
nondurable recreation facilities x 25 year 
sinking fund replacement factor 


§280,000 

§ 205,000 

§ 205,000 


- § 75,000 (roads) - § 205,000 
x 2558 (contingencies) « § 51,250 
/ §51,250 * §256,250 x 9 029 . 


$ 


7,430 
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3 . Annual bperation and maintenance costs 


100,000 visitor days x $..10 = $10,000 
$350,000 construction costs 
x $.03 = 10,500 

$ 20,500 
$ 40,180 

Rounded to 

$ 40,000 

Visitation 


Visitor days (annual) ............ 

(with minimum basic public use development) 

100,000 

Additional visitor days (annual) ...... 

(with expanded recreation development) 

400,000 

Annual Monetary Benefits 


With minimum basic public use development 
100,000 visitor days x $1.60 ....... 

$160,000 

With expanded recreation development 

500,000 visitor days x $1.60 . 

$800,000 


It is further recommended that* In the event the so- 
called approved alignment of the proposed Junipero 
Sierra Freeway Route should be moved from its present 
alignment any distance farther to the northeast that 
this Freeway still should be considered as the logical 
east boundary of the proposed park area and that all 
Intervening lands located between the reservoir and 
Freeway be acquired either by the Federal Government 
or by the ultimate.administering agency for public park 
purposes. 

We appreciate the opportunity of again reviewing the 
public use potential of this project based on the 
assumption that minimum basic public use lands would 
be included and acquired as a Federal cost to the project. 

Sincerely yours. 


Herbert 

Acting 


Maler 
Regional 


Director 
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UNITED STATES 
EPARTMENT OF THE INTERIOR 

NATIONAL PARK SERVICE 

l80 New Montgomery Street 
San Francisco 5, California 
REGION FOUR 

January 13, 1961 

Col. John A. Morrison 
District Engineer 
U. S. Amy Engineer District 
Corps of Engineers 
Box 3050, Rincon Annex 
San Francisco, California 

Dear Colonel Morrison: 

¥e have reviewed the advance copy of your Report on Survey for Flood 
Control and Allied Purposes, San Francisquito Creek, Santa Clara and 
San Mateo Counties, California, which was received with your letter 

of December 9, i 960 . 

We find that a number of changes in your plan have occurred since 
completion of our report, all of which appear quite detrimental to 
the ultimate development of the project area as a valuable public use 
center which would be located in the midst of the rapidly growing 
Metropolitan San Francisco Bay Area. 

It is noted that local interests will now he required: to, furnish all 
lands, easements and rights-of-way for the project. We further under¬ 
stand that these lands would normally not extend above the crest of 
dam at elevation 302. In other words, it would also be entirely the 
responsibility of the local administering agency to acquire any adja¬ 
cent lands which might he developed for public recreation purposes. 

The report also reveals that the spillway design has been changed from 
a controlled (gated) to an irrigated structure (shown Plate 3 of the 
report) which will permit the unrestricted release of flood flows to 
elevation 259° This alone greatly reduces the project's potential 
recreation value as It eliminates the possibility of retaining any 
flood waters for public use purposes during the summer recreation 
season. Further it results in a body of water of less expanse than 
would have been possible with the original plan. 

Since our report was completed another factor, detrimental to park 
and recreation development, in the form of a linear accelerator (shown 
on Plate 2) has been proposed by the Atomic Energy Commission which, 
we understand, would practically eliminate the valuable area proposed 
for public use which is located between the Sand Hill Road and the 
north side of the reservoir. 



IN REPLY REFER TOi 




It was our understanding, when we wrote our report in May 1959? 
that minimum basic recreation, facilities, as well as lands upon 
which to install them, would be furnished as part of the Federal 
cost of the project. Further, that additional public use lands 
and expanded recreation facilities would be installed by the local 
administering agency. Elimination of the possibility of the Federal 
Government assisting in the initial establishment of this recreation, 
area, because it has been determined that the recreation benefits 
are of local interest only, throws an additional burden upon the 
local administering agency. Recreation visitation, as stated in 
our report, would be mainly of local derivation. However, with 
the tremendous increase in Bay Area population and construction 
of the approved Junipero Serra Freeway through the reservoir area, 
much visitation would also be derived from centers of population 
both north and south of San Mateo County. 

Even considering all the above factors, which appear detrimental to 
development of the project area from, a public use standpoint, 
nevertheless it is believed that the local administering agency 
should be encouraged to take all feasible steps to derive maximum 
recreation benefits from this impoundment. This should include 
acquisition of sufficient public lands, especially on the east 
side of the reservoir including all that portion between the approved 
Junipero Serra Freeway and the reservoir and the strip on the south 
side extending from Searsville Lake to the proposed dam to provide 
areas for public recreation development. Further, that every effort 
be exerted by that agency to maintain the reservoir at as high an 
elevation ad possible, consistent with project purposes, in order 
to best serv 3 the public recreation development which they may 
desire to de/elop in relation to the reservoir project. 

We appreciate the opportunity of reviewing and commenting on your 
advance report. As requested the report and Appendix A (Hydrology) 
are returned herewith. 


Sincerely yours, 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 

NATIONAL PARK SERVICE 
ISO Hev Montgomery Street 
San Francisco 5? California 

May 27, 1959 


Col. John S. Harnett 

.District Engineer 

!J. S. Army Engineer District 

S. F. Corps of Engineers 

Box 3050 ? Eincon Annex 

San Francisco 19? California 


. IN REPLY REFER "i 


L7423 


Deal' Colonel Haraett: 


June 10 


in accordance w 

: d* 


4 -r 


tjbi your letter request of 
t 1958? subsequent discussions with members 
your staff? and pursuant to the authority of the 


r©a Study Act 


Park? Parkway and Recreation - 
June- 1.936. wo are submitting herewith, two copies 
a reconnaissance report on the proposed San 
Francisquito Greek Reservoir located in San Mateo 
County, California. 


able as 


May 


report is 
15, 1959. 


based on inf on 


-Oil 


In the event the Corns nyocsods with 


planning on 


we 


j quo s t 


.r truer 

that the Ration?.! 
:er inveetiga- 


rk Service be notified so that fur the: 

.ons, including archeology can be undertaken» 


Sincerely yours 



JLawrence 

Regional Director 


Enclosures 
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RSCESATION USE ARP DEVELOPMENT 
SAN FRANCISQUITO CREEK RESERVOIR 
Central Valley - San Francisco Basin 
California 


Report prepared by 

, , J 

Region Four, National Park Service 
De parts: ©nt of the Interior 


for 


San Francisco District 
B. S. Corps o£ Engineers 
Department of National Defense 
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Reconnaissance Report 


RECREATION USE AND DEVELOPME NT 
SAN FRANCISQ U IT0 CREEK RESERVOIR 
San Mateo County, California 


INTRODUCTION 


The San Francisquito Crook impoundment pro¬ 
posal is a U. S, Corps of Engineers project for the 
development of a multi-purpose reservoir on San 
Francisqulto Creek, in San Mateo County, California. 
The District Engineer has requested the National Park 
Service to participate in this project in a consulta¬ 
tive capacity in connection with potential recreation 
phases of reservoir use. Authority for such coopera¬ 
tion stems from the Park, Parkway and Recreation-Area 
Study Act of June 1936. 


SUMMARY 

Based on the present status of project plan¬ 
ning it is found that circumstances attending the 
location of the proposed reservoir, existing conditions, 
and factors involving access and the population affected, 
indicate valuable recreation possibilities. 

It is concluded that if reservoir conditions, 
operation and available land are favorable as indicated 
in this report, the San Francisqulto Creek impoundment 
would have a recreation potential warranting full con- 
sideration as a legitimate phase of utilisation in the 
long-range public interests 

It is concluded that realisation of the in¬ 
dicated potential would be dependent on provision of 
adeqiiate recreation development and facilities, com¬ 
petently managed by a qualified local agency,, 

The only existing public recreation values or 
facilities that may be affected by this reservoir con¬ 
sist of approximately 25 to 30 portable picnic units 
below the dam at Searsville Lake 8 These facilities 



would not be Inundated except during extreme flood 
storage operation of S'an Frnncisquito Crook Reservoir. 

As of this writing, no historical or arche¬ 
ological values affecting recreation interests, have 
boon investigated„ It is however doubtful if there 
are any such values of significance involved. 


It is recommended that, in the event Ihe 
project is constructed as presently planned, the 
Federal Government participate in recreation develop¬ 
ment by provision of sufficient lands and minimum 
basic facilities essential to the health, safety and 
protection of the visiting public provided subsequent 
administration and maintenance by a qualified public 
agency is assured. The cost of such minimum basic 
recreation facilities, exclusive of 


X&IK 


estimated at 


1375, 


000 , 


is broadly 


For full realisation of recreation values 
the. minimum basic facilities should be expanded at a 
non-Federal cost of an estimated #1,300,000, exclusive 
of additional land costs. 


It is estimated that monetary benefits 


stem" 


unci ©3 


.vorabj 


conditions 


equivalent to $208,000 annually with minimum 


xaxng from recreation us< 
would be 

facilities accommodating some 130,000 visitor days* 

With full development along the lines indicated in this 
report the monetary benefit equivalent could be 


$1,200,000 annually, 
a mi.13.ion visitors. 


on the basis of three-quarters oi 


It is recommended that full consideration be 
accorded San Mateo County Park and Recreation Admin¬ 
istration interests in this project as project plans 
are advanced e 


GENERAL DESCRIPTION OF AREA 


L ocation 

This reservoir will be located on the pro¬ 
tected eastern slope of the San Francisco peninsula 
relatively at the hub of population between San 
Francisco and the rapidly growing Santa Glara-San Jose 
metropolitan areas. Roughly eight air miles from 
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San Francisco Bay, it will create a 200 acre (approxi¬ 
mately) reservoir at conservation pool level, on 
Stanford University property in the foothills approxi¬ 
mately 12 miles southwest of the city of Palo Alto. 

Accessibility 

The reservoir area is readily accessible via 
excellent paved highways and roads from Palo Alto, 

Menlo Park, Atherton, Redwood City and other signif¬ 
icant peninsular communities including the San Jose- 
Santa Clara complex and San Francisco* Some of these 
access roads are scheduled for early improvement. A 
major proposal by the California Division of Highways 
envisions a freeway which will cross the northeast arm 
of the reservoir* 

Purpose of reservoir 

The Corps of Engineers 1 plan of development 
for the San Francisquito Project contemplates a rolled 
earth fill dam across San Francisquito Creek which will 
create a reservoir with a total gross storage capacity 
of 13,100 acre feat. The dam is to have a crest 
elevation of 300 feet above mean sea level, rising 100 
feet above the stream bed. The storage of 13,100 acre 
feet will be apportioned as follows: 


Purpose 

Area 

Capacity 

Elevation 

Flood Control 

450 

acres 

8,500 

a.f , 

295 

Conservation 

200 

acres 

3,500 

a.f . 

262 

Reservation for silt 

75 

acres 

1,100 

a.f. 

235 


It is contemplated, based on firm conserva¬ 
tion yield, that this reservoir will fill to maximum 
water surface elevation of 295 feet only once in 150 
years, at which time about 450 acres would be inun¬ 
dated. Maximum storage during the average year will 
reach elevation 262 feet, forming a conservation pool 
covering about 200 acres, while normal recession during 
the same year will be 8 feet to elevation 254 feet. 
During a dry year maximum elevation might not rise 
above elevation 258 while recession might reach as much 
as 23 feet to elevation 235. It is not contemplated 
that this extreme dead storage elevation will be 
reached more than twice during the fifty year life of 
the project. Maximum pool elevations will normally 
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appear in April or early May while drawdown will 
depend upon conservation releases. In the interest 
of public recreation it is recommended that the flood 
control (space of 8,500 acre feet) pool be permitted 
to remain full after danger of serious rains has 
passed in the spring for benefit of public recreation 
during the late spring and summer months and be re¬ 
leased immediately, before the rains are anticipated 
in the fall. 


Under the operational procedure presently 
proposed s the Corps of Engineers will be responsible 


for the operation of the flood control 
reservoir® The conservation sto 
according to local interests® 


•> pec' 


01 


+ T 


he 


,ge will be regulated 


Physical 


characteristics 


The entire north side of the reservoir is 
gently undulating terrain all of which''will be excel-, 
lent for public use development. Likewise the lands 
located between the Portola Road and S'ear 3 villa Lake 
on the south side are similar in character® In fact 
some of these lands located northwest of the Searsville 
Bam are already used for picnicking and other day uses 
by Searsville Lake visitors® A minor number of these 
picnic sites will be inundated by the proposed San 
Francisquito Greek Reservoir when it is filled® 

The south bank of this reservoir from Sears¬ 
ville Lake to the proposed San Francisquito dam site 
will be generally precipitous for an average distance 
of 500 feet back from full reservoir or approximately 
to the 500 feet elevations Above that elevation^ the 
terrain will be more undulating„ with some points 
reaching slightly over 600 feet® This area provides 
pleasing vistas overlooking the proposed reservoir to 
the north and east® Picturesque rock outcroppings 
are in evidence® 


As in topography, extreme contrast is evident 
in the vegetative cover around this site® Both will 
add to the public interest that will be derived from 
the proposed project® 

The entire north side is a predominately 
open., rolling, grass covered area vrith only an 
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occasional tree or cluster of mature California live 
oaks, or specimen eucalyptus planted in an early day® 
The precipitous south shore is thickly wooded with 
more imature native species including oak, s 3 r camore, 
some pine and an occasional planted coastal redwood 
at the upper end along with iniioduced eucalyptus in 
areas adjacent to Searsviile Lake* 

Although the north side is now rolling 
grassland conspicuously void of native tree growth, 
the entire area will readily respond to proper land¬ 
scape planting appropriate to major public use 
development. 

Climate 


The reservoir area is located low in the 
hills a few miles southeast from San Francisco Bay 
above the city of Palo Alto, It normally receives in 
excess of 25 inches of precipitation, annually. Most 
rainfall occurs between December and April, with only 
traces of rain during fall and late spring months. 

Winter night temperatures may occasionally 
reach freezing but days through the year are normally 
warm. During July and August extreme day tempera¬ 
tures may reach into the §0 % s but cool evenings pre¬ 
vail due to the nearness to the ocean. 

Typical of the lakes and reservoirs of this 
area which are protected from the west by a low 
mountain range, the area could actually be used for 
public use the year around* 

History and archeology 

Ho special history or archeology investiga¬ 
tions have been conducted in connection with this 
broad reconnaissance type report. Ho such values of 
significance are known to exist in the project area. 

Present recreation value 

At present the reservoir area is of value, 
scanically, as a very pleasant California woodland 
type landscape* It is protected from adverse exploi¬ 
tation by the nature of its private ownership (Stanford 
University)* 
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Type ,3 of rocroation for which area i3 suitable 

If adequately developed, this area would be 
highly desirable for day use recreation associated 
with a moderate siz© body of water including picnick¬ 
ing, small boating and swimming — health and sanitary 
considerations permitting* It would not be suitable 
for extensive aquatic sports such as water skilhg* 
Except under special conditions and' arrangements, the 
use of power propelled craft would be infeasible«, 


FACTORS INFLUENCING RECREATION DEVELOPMENT 


Th® recreation development of this reservoir 
will depend upon the amount of land acquired for 
public use, the facilities installed and the amount' of 
water retained in the reservoir during the main 
summer recreation season* ‘ ■ • 


San Mateo C ounty has a very active reer< 
tloa program and operates some seven county parks, 


ms’oorxca. 


xae 03 


ig about 2,360 
>arks -- Porto] 


Xn audition, unere are two state farms Portoia 
Butano — within the county which, combined, incli 
over 2,500 acres*. A 1956 publication by the San 1 
County Board of Supervisors states that the above 
lands plus areas other than city facilities avails 

4*. 1 An r\Hw«rta£se A At? Vi T.'V' T. T- "I iS> Ps 

6,029 acres * In addition to these areas. Big Bas: 
Redwood State Park, consisting of over 11,000 aer< 
is.located immediately south of Saa Mateo County : 
the County of Santa Crus but west of the intervene 
coast range® 


There are also several large reservoirs 
within the county such as San Andreas and Crystal 
Springs Lakes* However, due to their function of 
vidlag sources of domestic water supplies, these 1 
of water are. not open to public recreation* The < 


ig Searsville Lake, a small 


evoxr (37 acres 


pr em¬ 
bodies 
exist- 


adjacent to and above the proposed San Francisqui" 
reservoir, is about the only inland body of water 
presently available for general public use* It It 
commercially operated for recreation* 


O OlUiu ©. 
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Population is another factor which has a 
vital bearing on recreation development at this pro¬ 
posed reservoir. San Mateo County in 1900 had a 
population of loss than 3.2,000. In 1950 this popula¬ 
tion had grown to 235,659, 93 percent of which, or 
219,307, was classed as urban population. More recent 
county surveys estimate that as of January 1956, 

347,000 persons lived in the county while 'an estimate 
made in raid-1958 indicates that this figure has 
already risen to over 400,000, and is rapidly 
approaching an estimate of 418,000 projected for the 
year I960. In 1956 the county estimated its popula¬ 
tion would be 690,000 persons by 1990, with a 53.1 
percent increase between April 1, 1950 and July 1, 1956. 
It is already quite apparent this 1990 forecast is 
much too low. 

This phenominal, growth in population is not 
confined to San Mateo County a3.one, but is also 
characteristic of the entire San Francisco peninsula 
from the Golden Gate to the city of San Jose. More 
especially is it true in the lower two-thirds of this 
area where there is still much room for expansion. A 
population progress report prepared by the TJ. S. 
Department of Commerce, for the San Francisco District, 
Corps of Engineers, in October 1958, predicts that 
San Mateo and Santa Clara Counties will grow most 
rapidly of those in the Bay Area until 1970. Although . 
San Francisco County is now the most densely populated - 
it is anticipated that by the year 2020, or shortly 
thereafter, only 900,000 people will reside in that 
county while 1.3 to 1.5 million people will reside in 
San Mateo and 3.0 to 3.5 million people in Santa Clara 
County* Based on the analysis made by the Department 
of Commerce the U. S. Corps of Engineers estimates 
that between 14 and 15 million people will live in the 
San Francisco Bay Area by the year 2020* 

This proposed reservoir will be centrally 
located with respect to this tremendous population 
center, and will be subjected to public use pressure 
limited only by the capacity of those facilities which 
are proposed* 

An unusually high economic level prevails in 
the population area affected, and which would be most 
directly tributary to the impoundment* This factor 
can be expected to continue for an indefinite period* 
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ESTIMATE OF RECEEATIOH NEED AND USE 


There can be no question but that the rapid 
expansion in population which is taking place within 
the potential service area of thin project; with no 
end of.such growth presently discernible, is certain 
to be reflected in growing needs and demands tot 
recreation outlets in all categories- Increased 
leisure stemming from shorter work weeks, improved 
highways and transportation and other related factors 
only further emphasise this situation- 

included in the growing recreation need is 
that for day use outlets, for which purpose the San 
Francisquito impoundment could offer a significant 
potential. Value in that capacity should preclude 
consideration for overnight uses or more extended 
recreation arrangements. 

Estimates of the extent to which recreation 
phases of reservoir utilization can meet the expected 
demands are predicated upon the following assumptions: 

1, That the operation of the conservation pool 
will be managed with all possible cons:idex*ation for 
recreation opportunities. This would involve retention 
of the conservation pool at or as near the top level', as 
possible during the primary recreation season, i,e, 
mid “-spring through late fall. By this means the con¬ 
servation waters could bo held in reserve for late 
season use, thus assuring double benefits for the im¬ 
pounded water. The significance of this procedure 
may not initially bo clearly perceived, but growing 
recreation pressures could, in time, result in wider 
recognition and keener appreciation of all the true 
conservation values involved. 


2. That adequate land, suitably related to the 
reservoir, will be reserved for park and/or recreation 
use, regardless of whether management for this objective 
may be vested in a public agency or by lease from 
Stanford University for commercial operation, (as is 
now the case with S'earsvxlle Lake immediately above 
tho project),. 


O 

3 


i*, 

the sc 


facilities for appropr 
ope and capacity of the 


iate activities, 
pr eject, will bo 


provided» 



Based on the above conditions, a visitation 
of at least 750,000 people a year could be antici¬ 
pated. In time, it is believed that the number could 
easily reach as many as one million visitor days 
annually* It is noteworthy that one 23-acre county 
recreation area closely related to the same urban 
populations received no fewer than the former number 
of visitors in 1958# County representatives active 
in the recreation field believe that the 750,000 
estimate should be considered as minimum. 


RECOMMENDED RECREATION DEVELOPMENTS 


Initially, minimum basic facilities neces¬ 
sary for access, sanitation, and safety for immediate 
public use, and for the protection of the project area 
should be provided. Land to accommodate such develop¬ 
ments should be included in the basic right-of-way, 
and should be sufficient to constitute a workable 
operating unit or units for management by an admin¬ 
istering agency. 

Two such basic facility areas for the San 
Francisquito Reservoir are as follows % 

lo The area immediately above the left dam 
abutment, extending to include the first peninsula 
above the 300 -foot level and back to the presently in¬ 
dicated freeway proposal. This initial area should be 
provided with access road (from the dam construction 
road) parking area, potable water, sanitary facilities, 
fencing, tree planting, and launching facilities for 
non-motorisjed small boats. It is estimated that 
approximately 30 acres should be included in the 
reservoir right of way for this area. 

2. An area on the north side of the reservoir 
between Sand Hill Road and the reservoir shore west of 
the secondary dike which will,be required for the im¬ 
poundment. It is estimated that some 50 acres should 
be reserved here for the balance of the recommended 
minimum basic facilities. These will involve an access 
road, one parking area, potable water, sanitary facili¬ 
ties, equipped picnic area, minimum beach facilities, 
fencing, and adequate tree planting for shade. 


9 



Such minimum basic provision for making 
recreational values inherent in a Federally constructed 
facility available to the public are considered a 
justifiable Federal cost. 

The extent to which minimum basic facilities 
are recommended herein is predicated upon two assump¬ 
tions; namely, first, that reservoir conditions -and 
operations are determined to be favorable, (as noted 
under "Estimate of Recreation Need and Use"), and 
second, that the assumption of responsibility for the 
management and operation of facilities so provided, 
by a qualified public agency, is assured. 

It should be noted that the recreation value 
of the reservoir can be appreciably enhanced by care¬ 
fully planned underwater grading for beach and boat 
areas incident to borrow, operations for dam material 
during construction. 

Competent development and management for 
recreation phases of reservoir utilisation would make 
possible the orderly expansion of developments to the 
\ ultimate capacity of this area as justified by need. 
This expansion can provide extensive picnic areas, 
including those with barbecue facilities for the 
accommodation of large groups; requisite parking areas 
for all activities; foot and horse trails; archery 
field; very probably an 18 hole golf course; shelters; 
potable water; adequate sanitary facilities; swimming 
beach enlargement with related facilities; expanded 
provision for small boating; seeding and landscaping 
and, especially, extensive tree planting on the roll¬ 
ing north shore terrain where shade will be needed. 

The latter program should be initiated by the respons¬ 
ible agency as early as possible and carried on 
systematically in advance of recreation developments. 
Trails through the pleasantly wooded, steeper slopes 
of the south shore would be especially appropriate. 


RECOMMENDED LAND AC QUISIT ION 

» . . . 


It is assumed that project acquisition will 
include sufficient land, (in addition to that indi¬ 
cated above as being requisite to minimum basic re¬ 
creation facilities) to satisfactorily accommodate 
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foot and horse trails between high water and the 
boundary, except along the Bear Creek arm of the 
reservoir north of the Sand Hill Road, 

A reservoir right-of-way on the above basis 
will, however, be entirely inadequate to realize the 
full park and recreation potential believed to be 
inherent in the San Francisqnito Reservoir area; 
Therefore, acquisition of the following lands, total¬ 
ling approximately 190 acres, by the responsible 
recreation operating agency, is recommended; 

1, The balance of the land between the reser¬ 
voir and the probable freeway location (as presently 
indicated) on the east side of the reservoir site. 
Depending on the location of the freeway as finally 
determined, this could involve some 40 acres, 

2, The balance of land bounded by Sand Hill 
Road on the north, the reservoir boundary line on the 
south, Bear Creek Inlet on the west and the supplemental 
dike inlet on. the east. It is broadly estimated that 
this would involve approximately 100 acres, possibly 
less, depending on the reservoir area boundary as 
finally determined, 

3® Such additional land beyond project acquisi¬ 
tion as may be necessary for the protection of the 
scenicalJ^y and geologically important steep and well 
wooded slopes which occur on the south side of the 
reservoir area. At this time it can only be very 
roughly estimated that possibly as much as 50 addi¬ 
tional acres at most would be necessary to accomplish 
this objective. 

Areas bordering the impoundment on the west, 
between Sand Hill Road and the SearsviXXe dam, are 
understood to be presently included in the commercial 
recreation enterprise associated with SearsviXXe Lake, 
The area in question, however, borders the extreme 
upper reaches of the proposed San Francisquito conser¬ 
vation impoundment which will necessarily be subject 
to the earliest effects of pool drawdowxu The recrea¬ 
tion value of this reach of the reservoir would, there¬ 
fore, be more limited than elsewhere® 
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ESTIMATED COST OF DEVELOPMENT 


In the absence of even preliminary develop¬ 
ment plans -which are beyond the scope of this recon¬ 
naissance report, only very broad, general develop¬ 
ment cost estimates are feasible,. Such estimates do, 
however, offer a reasonable indication of' what -could 
be involved if circumstances of land acquisition for 
and operation of the proposed San Prancisquito im¬ 
poundment are conducive to extensive recreation use* 
These estimates, exclusive of land costs, have been 
broken down to show the Federal cost of the recommended 
minimum basic recreation facilities, plus additional 
development costs. These additional costs are shown 
as non-Federal expenditures* 

Minimum basic recreation facilities 

R ecommended Federal Costs 


Roads (access and circulation) $ SO,000 
Parking areas (2 - 150 cars each) 75?000 
Picnic units (50 - with table, grill, 

waste disposal) 10,000 
Sanitation facilities (2 areas) 25*000 
Water systems (2 areas) 50,000 
Boat dock and launching facilities 15,000 
Minimum beach improvement 10,000 
Trails, walks, signs and markers 15,000 
Conservation landscaping and planting 15,000 
Miscellaneous 5 *000 

iiitnjaitpai » 

Subtotal $300,000 


Additional contingencies, plans 

and overhead (25$ of §300,000) 75*000 

Total estimated Federal recreation 

development cost $375,000 
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Expanded _ recre ai 


>n facilities 


Estimated ffon-Feder a l Costs 

Roads (access and interior) ( 

Sanitary facilities 

water system 

Parking areas (700 cars) 

Picnic areas (300 units complete) 

Barbecue areas (2 equipped) 

Bath, house # with shower & toilet 
facilities 

Beach and swimming facilities (additional) 


Boating facilities 
Shelters 

Archery area and f t 
Golf 

f «p 


(additional) 


3 V. *1 o <3 
f » V W 


aquxs 

Trails t.foot and horse ) 
ping / 


.to facilities 


*7 

lands 


soeaxngj 




•isw’oi Doat vwith sps 
Maintenance equipment 
tractor* demountab3 

•s* n w V *P /Rj t 

’ire 


1 grading* planting anc 

% 


(in< 


e motor/ 

/ 4! **, ^ *s „„ 

% XII 

la 5 

X#3T0 © 

n .o* 


50 

*000 

20 

,000 

50 

*000 

175' 

*000 

60 

, 000 

20 

a 000 

25 

*000 

•B <*- 

xp 

pOOO 

10 

p 000 

1C 

*000 

2 

*000 

520 

* 000 

20 

looo 

e» 

25 

,000 

7 

*500 


IA 


tiaxng ? 

gal* water 

etc , J 


20 <j 000 


lira ‘ 


**K2 


.tor 


x> 


pi, *U,JUiU X. 


’"ts : 


arpentry 


tools § etc e i' 

■Mis cell an© ous 

5,000 

8,000 

Subtotal 

<tv -s A ? Q K A A 

Additional contingencies* plans and 

t a, <7 5 ^ O ^ »S* ^ i *1 O ■* O a **. 

V V Wji, ilcsiU %,*■> S/J Oi. ')J» 

260,, 625 

Total non—Federal recreation' cost 

& i a a ■a i o ^ 

Rounded to 

aaa non 

V £ -2 vV fj vvv 

ESTIMATED MONETARY BENEFIT 

KS 

v<j> 

Insofar as it has been doomed feasible t 
indicate* on & .monetary basic* benefits stemming f: 
recreation phases of reservoir utilization* it is 
estimated that the following annual values can be ; 
dlcated for the San Francisquito Reservoirs 
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factor of 
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- 

60 

per 
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With full recreation develop¬ 
ment and an.estimated 
750.000 visitor days © $1,60 


208,000 


$ 1 , 200,000 


The above figures represent the judgment of 
the -National Park Service as to a reasonable and con¬ 
servative indication of the recreation benefits 
accuring to the public as a result of the recreation 
development and use of this reservoir* They are 
necessarily conjectural, as they deal with many in¬ 
tangibles that are difficult to evaluate and involve 
an attempt to foresee conditions that may or may not 
materialize« 


REG QMM3NDBP PLAN 
F O R ADMINISTRATI ON, O PERAT IO N'AND M AINTENANCE 
OF RFC RE AT-1 ON USES 




It appears to bo clearly indicated that the 
recreation significance of this project is primarily 
of local significance, and that it warrants county, or 
comparable, administration* San Mateo County is 
admirably advanced in the field of park and recreation 
management’ and is unusually well qualified to assume 
such responsibility for this project* County repre¬ 
sentatives, long familiar with the area in question, 
have already expressed an active interest in this 
project and. its potential for supplementing the 
county®s public park and recreation area program* 

County administration of the recreation 


phases of this reservoir 


;ne3 


•©commended, 


worked out 
and operation on 


alternate possibility might conceivably be 

development 


would involve commorcx- 
i long term lease an 

on a basis similar to that presently 
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in forco in connection with the much smaller? but very 
popular? Searsville Lake operation adjacent to what 
would be the headwaters of the new project. In these 
circumstances? both operations might be combined 
under one management. Provision of the minimum basic 
facilities and acquisition of land requisite thereto 
at Federal expense could not be recommended in these 
circumstances. 

It is not believed* however? that the above 
alternate administration arrangement would be in the 
long-range public interest. While the direct monetary 
return could conceivably appear more attractive? it 
is not believed that over-all recreation benefits 
derived from the project would bs comparable to those 
possible under satisfactory county ownership and 
operation. 


R5COMMENDED FURTHER STUDY AKD PL ANNING 


Additional study of recreation potentials 
considered herein can only be effected on the basis 
of firmer data than is presently available regarding 
actual project sponsor and operation? basic project 
operation and proposed taking lines for primary project 
purposes 0 
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ADDRESS ONLY THE 
REGIONAL DIRECTOR 


UNITED STATES 

DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE (l-EB) 
BUREAU OF SPORT FISHERIES AND WILDLIFE 

1001 N. E. LLOYD BLVD. 

P. O. BOX 3737 
PORTLAND 8, OREGON 

January 12, 1961 


PACIFIC REGION 

(REGION l) 

CALIFORNIA 

IDAHO 

MONTANA 

NEVADA 

OREGON 

WASHINGTON 


Colonel John A. Morrison, District Engineer 
San Francisco District, Corps of Engineers 
Box 3050, Rincon Annex 
San Francisco 19, California 


My dear Colonel Morrison: 


This is in reply to your letter of December 9, i 960 which requested 
our comments on your report entitled, "Report of Survey for Flood 
Control and Allied Purposes, San Fraacisquito Creek, Santa Clara 
and San Mateo Counties, California," dated January 1961 . 

Our preliminary report commenting on this project was submitted to 
your agency August 12, 1958 . The comments and recommendations con¬ 
tained in that letter still apply and are hereby reaffirmed. 


Since no minimum pool is to be provided in the reservoir for fish 
life because of inadequate water supply and limiting economics, 
fish habitat xfill be restricted. However, we wish to reemphasize 
the need for providing public access on land acquired or leased 
by the Pedestal Government at the reservoir to maximise fishing 
and other recreational potentials. 

¥a are returning the report and its appendices to you as requested 
in your letter. ¥e would appreciate your including copies of 
both this letter and our letter of August 12, 1958 in your report. 

Appendix F. 

Sincerely yours. 




Regional Supervisor 
River Basin Studies 


Enclosures. 


j^TyAt hr£> 




UNITED STATES 

DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 

BUREAU OF SPORT FISHERIES AMD WILDLIFE 
OFFICE OF REGIONAL DIRECTOR 
1001 N. E. LLOYD BLVD. 

P. O. BOX 3737 
PORTLAND 8, OREGON 


August 12, 1956 


Colonel John S. Harnett, District Engineer 

San Francisco District 

Corps of Engineers, U. S. Army 

Box 3050 Rincon Annex 

San Francisco 19, California 

Dear Colonel Harnett: 

This letter constitutes the preliminary report of the 
Bureau of Sport Fisheries and Wildlife in relation to fish and 
wildlife aspects of your Survey Report on San Francisquito Creek. 

San Francisquito Creek at the dam site has year-around 
flow only in the wettest years. During dry years it has flow in only 
about three months (January 8 through April 1 in 1931)• Usually 
there is some flow (0 = 1 or 0.2 second-foot) through June., Mich, 
usually all, of the dry season flow is diverted to storage in 
Lagunitas and Felt Lakes on Stanford University campus for irrigation 
purposes and is not available for maintenance of streamflow. 

With your project floodvaters will be temporarily impounded 
and controlled and water will be conserved in a multiple-purpose 
reservoir of 13,100 acre-foot capacity. Of this capacity 8,500 acre- 
feet will be reserved for flood control, 3,500 for conservation and 
1,100 for silt storage. A minimum or dead-storage reservation has 
not been made. A dead-storage pool will be difficult to maintain 
because of limitations of water supply. 

The proposed dam will rise 100 feet above stream bed and 
will be of rolled-earth construction. An earth-fill dike will be 
required in the saddles along band Hill Road. Alignment of a pro¬ 
posed state freeway passes over a short northeast arm of the reservoir. 
If proper timing can be arranged, possible savings in cost and refine¬ 
ments of recreational development may be made possible by construction 
of the dam concurrently with freeway construction. 

The National Park Service is preparing a report on the 
possibilities of recreational development at this reservoir. County 
agencies and other local interests have expressed interest in operation 
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of the conservation pool in such manner as to achieve maximum recreational 
"benefits. However,, plans for conservation distribution works and opera¬ 
tion of the reservoir have yet to he worked out. 

Tne California Department of Fish and Game "believes that the 
reservoir has a great potentiality for management as a combined warm- 
water fishing lake and recreational area. Preliminary impressions of 
the National Park Service also are favorable. It appears obvious 
that needs of the surrounding area will dictate full recreational 
development, although such use will be in conflict to some extent with 
existing uses of the southern edge of the area. 

Small runs of steelhead trout utilize San Francisquito Creek. 
Most of the important remaining spawning area for this species will be 
cut off by the proposed dam. A small diversion about 1.4 miles 
downstream, which diverts water to Lagunitas Lake, is provided with a 
fish ladder. The 1.4 mile of San Francisquito Creek and Los francos 
Creek, a tributary entering just above the diversion, will remain 
open to use by steelhead. Flows available for rearing steelhead trout 
will be severely reduced by the project. In order to partially 
mitigate the loss of steelhead trout producing area, every effort must 
be made to insure maximum recreational development of the reservoir 
area for public use. 

"Wildlife habitat supporting both game animals and species 
of interest only to naturalists and biologists will be destroyed with, 
the project. 

Tne Jasper Ridge area which adjoins the reservoir site on 
the south has for many years been set aside by Stanford University as 
a reserve for faunal, floral and geological studies. This area 
contains plant and animal communities unique to the region. Through ' 
the years, the University has conducted numerous scientific studies 
in this area. The proposed reservoir will inundate and destroy parts 
of,the preserve. Thus, segments of the unique ecological assemblage 
in the area will be eliminated. 

The reservoir area is closed to hunting so that probably no 
loss of harvest is involved. No means are available for compensating 
the loss of habitat. 

Please keep us informed of the status of your planning on 
this project so that we may provide you with a more detailed appraisal 
of project plans as they are developed. 
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From our reconnaissance study it is recommended that: 

1. You cooperate to the fullest extent possible with 
the California Department of Fish and Game and the Bureau of Sport 
Fisheries and Wildlife in formulating plans for management of the 
project in the interests of fish life. 

2. Lands required for the reservoir be acquired in fee 
insofar as possible to assure the highest public use of the reservoir 
for fishing and other types of recreation. 

These comments have the concurrence of the Bureau of 
Commercial Fisheries. 

Your soliciation of our comments in the early stages of 
your planning is appreciated. 


Sincerely yours. 






ADDRESS ALL 
COMMUNICATIONS TO 
THE REGIONAL DIRECTOR 
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IN REPLY 

REFER TO: 2-710 


UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

REGIONAL OFFICE, REGION 2 
P. O. BOX 251! 

SACRAMENTO, CALIFORNIA 
(town and country area) 

DEC 28 1960 


District Engineer 

U.S. Army Engineer District, San Francisco 

Corps of Engineers 

Box 3050, Rincon Annex 

San Francisco 19, California 

Sir: 

As requested in your transmittal letter of December 9y I960, I am 
returning the copy of your Report of Survey For Flood Control and 
Allied Purposes, San Francisquito Creek, Santa Clara and San Mateo 
Counties, California , dated January 1961 (File SPNGP). 

San Francisquito Creek near its mouth borders on Santa Clara County 
which the Bureau of Reclamation has under investigation for water 
service. However, I have noted that your proposed works do not 
interfere with our study of the Santa Clara County area. In view of 
this, I have no other comment. 

Thank you for the opportunity to comment on your report and for 
keeping us informed on your investigation. 

Sincerely yours. 

Or 
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IN REPLY REFER TO! 


E:EJC 


UNITED STATES 
ATOMIC ENERGY COMMISSION 
SAN FRANCISCO OPERATIONS OFFICE 


2.111 Bancroft Way 
Berkeley 4, 
California 


December 29, I960 


Colonel John A. Morrison 
District Engineer 

U. S. Army Engineer District, San Francisco 

Box 3050, Rincon Annex 

San Francisco 19, California 

Dear Colonel Morrison: 

In accordance with your request of December 9, I960, we have reviewed 
the advance copy of Report of Survey for Flood Control and Allied 
Purposes, San Francisquito Creek, Santa Clara and San Mateo Counties, 
California, dated January 1961. 

Based on the information available to us, our review indicates that 
it is possible from an engineering viewpoint to make the accelerator 
and reservoir projects compatible with each other. Because of the 
proximity of the accelerator to the reservoir, the construction and 
operation of the accelerator will be somewhat more complicated. 

In connection with the following points, minor modifications may be 
required in your t5 Report of Survey* 1 : 

1. The borrow material area for the dam construction i3, in 
part, in an area to be occupied by the accelerator. 

2. A recommended recreational area is indicated which may not 
be compatible with the accelerator. 

3. A minor reduction in the reservoir capacity will result from 
the accelerator construction. 

4. The land acquisition costs may change since a part of the 
land to be occupied by the reservoir is the same land which 
is to be occupied by the accelerator. Further, we suggest 
that the land appraisal values used are low. 
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5- The alignment for the Junipero Serra Freeway Route as shown 
in your report differs from that given us in our discussions 
with the Division of Highways. 

We suggest that as the designs for the accelerator are developed we 
schedule joint meetings to resolve any design features which may be 
of mutual concern. Prior to the construction of the reservoir, 
similar conferences will likewise be necessary. 

lie have given these comments based on the compatibility of the two 
projects from an engineering viewpoint and this letter is not intended 
in any way to serve as an endorsement of the project covered in your 
report. 

We have retained one (l) copy of your report for our files and future 
reference. 

Sincerel^f yours. 


Em 




feineering Division 



DEPARTMENT OF 

HEALTH, EDUCATION, AND WELFARE 
REGIONAL OFFICE 

January 13, 19&1 

PUBLIC HEALTH SERVICE 

447 Federal Office Building 
San Francisco 2, California 


Colonel John A. Morrison 
District Engineer, Corps of Engineers 
U. S. Army Engineer District, San Francisco 
180 New Montgomery Street 

San Francisco, California j 

Dear Colonel Morrison: 

Enclosed please find our report on the "Public 
Health Aspects of the Survey for Flood Control, San Fran- 
cisquito Creek, Santa Clara & San Mateo Counties, California" 
which we have prepared in accordance with your letter dated 
December 9, i960. 

Your cooperation in keeping this office informed on 
the progress of this project will be greatly appreciated. 



Sr. Sanitary Engineer 

(Water Supply & Pollution Control) 



REPORT 


on the 

PUBLIC HEALTH ASPECTS 
of the 

SURVEY FOR FLOOD CONTROL 
SAN FRANCISQUITO CREEK 
SANTA CLARA & SAN MATEO COUNTIES, CALIFORNIA 

for 

THE CORK OF ENGINEERS 
U. S. ARMY ENGINEER DISTRICT, SAN FRANCISCO 

prepared by 

THE U. S. PUBLIC HEALTH SERVICE 



DEPT. OF HEALTH, EDUCATION, & WELFARE 
REGION IX - SAN FRANCISCO, CALIFORNIA 


January 1961 



PUBLIC HEALTH ASPECTS 
of the 

REPORT OF SURVEY FOR FLOOD CONTROL & ALLIED PURPOSES 
SAN FRANCISQUITO CREEK, SANTA CLARA & SAN MATEO COUNTIES, CALIFORNIA 


INTRODUCTION 

In accordance with the policies and procedures of the Federal Inter- 
Agency Committee on Water Resources, this office has reviewed the"Report of 
Survey for Flood Control & Allied Purposes, San Franeisquito Creek, Santa 
Clara and San Mateo Counties, California" as requested by the Corps of Engi¬ 
neers. In reviewing this report, the Public Health Service has requested 
and received the comments of the California Department of Public Health, the 
County Health Departments and our vector control specialists at Greeley, 
Colorado. 

The San Francisquito Creek drainage basin is approximately 45 square 
miles In area and is located on the easterly slope of the Santa Cruz mountains 
at the sourthern extremity of the San Francisco Peninsula. The creek flows 
through a highly urbanized area to enter San Francisco Bay some 25 miles south 
of San Francisco. 

The proposed dam would be a rolled-earth structure, with a length of 
about 2,200 feet, with the crest rising 100 feet above streambed. The multiple 
purpose reservoir would have a gross storage capacity of some 12,600 acre feet. 

SANITARY ENGINEERING 

Water Supply 

It is stated that 3,500 acre-feet are to be held as storage for muni¬ 
cipal and industrial water supply purposes. With the turbidity, color, and 
possible pollution resulting from watershed usages for agriculture, housing, 
and commercial activities, complete treatment will be required of surface 
water taken from the proposed new reservoir for domestic water supply. This 
treatment should include provisions for flocculation, sedimentation, pre¬ 
chlorination, filtration, and post-chlorination prior to delivery to any 
municipal distribution system. Turbidity from high stream flow will carry 
over by short-curcuiting during periods when the reservoir is spilling over 
the crest. In addition, the water discharged from the proposed outlet will 
have a low dissolved oxygen content. The low dissolved oxygen content of the 
discharge will act as an organic pollutant by lowering the net dissolved 
oxygen content of the receiving stream. The advisability of utilizing an 
Intake capable of withdrawing water from various reservoir levels to compen¬ 
sate for the varying water quality is strongly recommended. This would be 
of some aid in obtaining the best available quality of raw water. 

Sewage Disposal 


Because the project area Is generally urbanized, waste disposal is by 
the municipal disposal system. The project will be beneficial for sewage dis¬ 
posal as it will reduce the danger of flood damage to sewage works. 
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Sagitation 

Adequate measures should be developed to periodically inspect and 

clean any channels in the system.. During construction, provisions should be 
made for adequate sewage and trash disposal facilities for construction per¬ 
sonnel. All debris from any clearing and grubbing, waste construction materials, 
etc,, should be disposed of in accordance with local regulations. 

VECTOR PROBLEMS 


Encephalitis, commonly referred to as "brain fever", is the mosquito- 
borne disease of most concern. Surveys of the mosquito fauna in the area show 
that Culex Tarsalis and Cnlex quinquefaseiatus are prevalent in the area. Both 
species are considered to be primary vectors of encephalitis. The vicious- 
biting Aedes mosquito may create a public health problem not involving trams- 
mission of specific diseases. These mosquitoes may seriously interfere with 
healthful outdoor activities of adults and children during the summer months. 

The City of Palo Alto and Stanford University are within easy flight range of 
these mosquitoes. j : 

Excessive numbers of mosquitoes also cause severe economic losses by 
lowering meat and milk production, by reducing the efficiency of agricultural 
and industrial workers, and by lessening the value of real estate. J', 

RECOMMENDATIONS 

1. Borrow areas resulting from construction of the reservoir should 

be made self-draining. - u . 

; ; ! 

2. All depressions which will be flooded by the reservoir at maximum 
pool level and which will retain water when the reservoir pool re¬ 
cedes should be made self-draining or filled. 

3. Vegetation and debris should be removed periodically from all mosquito 

control basins. . ' : i ’ . - 

. • ■’ l •. ' • ;• ■■ • 

V i 

4. Adequate provisions should be made to maintain the floodways and 
river channel free of obstructions and ponding areas. 

i ' 

5. Funds should be made available for maintenance work required to 
eliminate mosquito sources associated with the watershed project. 

GENERAL 

Generally, the reduced flood danger should lead to a safer environment. 
However, the following additions to planned facilities are recommended: Warning 
signs should be placed at all dangerous facilities; precautions, as necessary, 
should be taken to avoid the development of any man-made hazards to the safety 
and well-being of employees, residents, or construction site visitors. 

It is further recommended that the County Health Departments, the Cali¬ 
fornia Department of Public Health, and the Public Health Service be kept cur¬ 
rently informed of any changes in proposed project. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


2020 Hilvia Strict 
Berkeley It., California 


January ?, l?5l 


Colonel John A. Morrison, 
U. -S. Army Engineer Distr 
Corps ox Engineers 
180 Mew Montgomexy Street 
o£tn Francisco CnXii*crnia 


District Engineer 
,ot. San Francisco 


Dear Colonel Morrison: 

This is in reply to your letter of December 9, I960 , trans¬ 
mitting an advance copy of your Report of Survey in the 
interest of flood, control and allied uses on the San Francis 
quite Creek, San Mateo and Santa Clara Counties, California. 

The watershed and, more particularly, the area served by 
the San Francisquito project is rapidly changing from agri¬ 
cultural to urban-industrial typo of development. There 
are no soil, conservation districts serving the watershed 
and no contemplated program of this 'Service •td.thin the 
watershed boundari.es. 

¥e are aware, however, of the real need for flood preven¬ 
tion on San Francisquito Creek and for the supplemental.’ 
water supply to be developed in this part of Santa Clara 
County. 

We appreciate an opportunity jto review this advance copy 
of. your Report of Survey and its Appendix "A". Both are 
returned herewith in accordance with your request. 

Sincerely yours, 

John S. Parries 
State Conservationist 
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Attachments - 2 




ARIZONA 

CALIFORNIA 

NEVADA 

HAWAII 

U. S. DEPARTMENT OF COMMERCE 
BUREAU OF PUBLIC ROADS 

REGION SEVEN 


California Division 

07-01* 


P. 0. Box 1915 
SACRAMENTO 9, CALIFORNIA 

December 16, I960 


Colonel John A. Morrison 
District Engineer 

U.S. Army Engineer District, San Francisco 
Corps of Engineers 
180 New Montgomery Street 
San Francisco, California 


Dear Colonel Morrison: 


Your letter of 9 December I960 (File SPNGP) transmitted for 
the review and comment of this office an advance copy of your report 
of survey scope for flood control and allied water uses on San 
Francisquito Creek, San Mateo and Santa Clara Counties, California. 

Our letter of July 2, 195>8 to your office had called attention 
to apparent conflicts between your proposed project ahd two Federal- 
aid Secondary highways on Whiskey Hill Road and Sand Hill Road, and 
also Interstate Route 91 (now Interstate 680). 

We note from Pages 23 and 33 and Plate 2 of your *report that 
the Federal-aid Secondary highways are to be protected by dikes in 
portions and will be relocated or raised in other portions, and that 
the cost of this work is to be assumed by the reservoir project. 

Our discussions with State Division of Highways have indicated that 
increased costs to the Interstate freeway due to the reservoir are 
expected to be minor. • 

Inasmuch as your office is coordinating your design with the 
local agencies directly responsible for the Federal-aid highways 
involved. Public Roads' interests appear fully satisfied* 

In accordance with your request the advance copy of your 
report is being returned herewith. 


Enclosure - 1 


Very truly yours. 




EDMUND G. BROWN 

GOVgRNOIS 


LL.IAM- E. WARNS 

OIJIKCTOR 



ADDRESS REPLY TO 

p. o. box 388 Sacramento % 

% tZO N STREET HI CtCBilY 3-4¥ft 


STATE OF CALIFORNIA 

Ipjrartnmtt of Slater lUmmnvB 

SACRAMENTO 
January 23# 19^1 


Colonel John A, Morrison, District Engineer 

U. S. Army Engineer District, San Francisco 

Corps of Engineers 

Box 3050# Rincon Annex 

San Francisco 19, California 

Subject: Your File No. SPKGP 
Dear Colonel Morrison: 

This is in reply to your letter of December 9# I960, which 
transmitted advance copies of your "Report of Survey for Flood Control 
and Allied Purposes, San Francisquito Creek, Santa Clara and San Mateo 
Counties, California", for review and comment by interested state 
agencies. 

The following comments of the state agencies concerned are 
submitted for your consideration. The Division of Soil Conservation, 
Department of Natural Resources, reviewed the report and had no comment 
to make. For sake of brevity, your report will be referred to as the 
San Francisquito Report. 


Department of Water Resources 


The San Francisquito Report was prepared under the provisions 
of the Flood Control Act of 1941 (Public Law 228, Yfth Congress), which 
authorized a preliminary examination report. Subsequent to review of 
the examination report, the Chief of Engineers, on June 6, 1945, authorised 
a survey report on San Francisquito Creels, 

The selected plan of improvement consists of an earthfill multi- 
purpose dam and reservoir with gross storage capacity of 12,600 acre-feet, 
to be located about 2.5 miles downstream from existing Searsville Lakef 

8.500 acre-feet of storage capacity would be allotted to flood control, 

3.500 acre-feet to conservation, and the balance of 600 acre-feet reserved 
for silt accumulation. 


ty' 



Colonel John A. Morrison 


January 23? 19 6 l 


As an alternative to the reservoir? consideration was given %o 
enlarging the existing channel to a capacity sufficient to accommodate 
flood flows. The plan for the enlarged channel would he more costly than 
the proposed reservoir plan? largely because of excessive right of way 
costs for the enlarged channel. 

The reservoir of the selected plan would provide a firm yield of 
about 1,500 acre-feet of water annually for delivery to the City of Palo 
Alto? and conservation benefits were based on this amount. This yield would 
supplement the city’s present supplies from local wells and from the Hetch 
Hetchy System of the City and County of San Francisco. 

The total project cost is presently estimated to be $7?75^?000? of 
which $4?112? 000 will be borne by the Federal Government and $3?642?000 
charged to local interests. The local share is comprised of a cash contri¬ 
bution of $2?354,000 to cover the cost of lands? easements? and rights of 
way and relocations of utilities allocated to flood control? plus an amount 
of $1?288,000 covering the cost of the water supply function? to be repaid 
with interest over a maximum period of fifty years. The total annual., 
benefits resulting from the proposed project are estimated to be $561?500? 
compared to annual costs of $380,000, The resulting benefit-cost ratio 
is 1.5 to 1.0. Considering the benefits and costs allocated to conser¬ 
vation and flood control separately? the benefit-cost ratios are 1,1 to 
1.0 and 1.6 to 1.0? respectively. 

The San Francisquito Report shows the total construction cost of 
the dam and reservoir? excluding administration and engineering costs? to 
be $4?397?000. Our review of the detailed cost estimate, based on prices 
for similar work in the vicinity of the proposed project? indicates that 
several of the unit prices are significantly low. Average bid prices for 
13 bids on the recently completed Newell Creek Project near Santa Cruz 
were used as a basis for comparison. 

The following table summarizes the differences between our 
estimate and that shown in the report. 
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Item! 
no. ; 



: : Unit 

•price : 

Item 

: Quantity 

: Unit : Report 
: : estimate 

: DWR : Increase 

: estimate : 


Main Dam 


7- 

Stripping 

189,600 

C.Y. 

$ .40 

$ .80 

$ 75,600 

8. 

Excavation for core 

9,800 

C.Y. 

•75 

.90 

1,500 

9- 

Embankment in place 

1,793,700 

C.Y. 

.60 

.70 

179,400 

Spillway 






15- 

Stripping 

27,300 

C.Y. 

.40 • 

.80 

10,900 

16. 

Excavation, common 

156,800 

C.Y. 

.40 

0 

00 

62,700 

19. 

Concrete, reinforced 

9,600 

C.Y. 

44.00 

54.00 

96,000 

23. & 
4o. 

Fence, 4' chain link 

2,420 

L.F. 

2.5O 

3.50 

2,400 

Outlet Works 






30. 

Concrete, reinforced 

1,200 

C.Y. 

60.00 

75.00 

18,000 

Closure Dike 






42. 

Stripping 

2,300 

C.Y. 

.40 

.80 

900 

43. 

Embankment in place 

49,600 

C.Y. 

.75 

,90 

7.400 





Subtotal 


$454,800 


Contingencies @ 13$ 59«200 

$514,000 


TOTAL 
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It is believed that an upward revision of the unit prices indicated 
•would result in a more accurate estimate of the cost of construction. The 
revised total project cost would be $8,268,000, and based on ycur ratios of 
the allocated capital costs., $4,541,000 would be borne by the federal 
government and $3>727;000 would be borne by local interests. The local cash 
contribution would be unchanged at $2,354,000. The cost of the conservation 
feature, to be repaid by local interests, would become $1,373;000. Annual 
cost of the project would increase from $380,0C0 to $400,000 including pre- 
authorization studies. 

In reviewing the economic feasibility of the San Francisquita 
project, we note what appears to be a significant error in paragraph C-38 
of Appendix C, '"'Plan of Improvement, Cost Estimates and Cost Allocations' 1 . 

The separable cost of flood control is computed using the annual con¬ 
servation benefit rather than the annual cost of the single-purpose con¬ 
servation reservoir. The resulting incorrect value is used in paragraph 
C-39 to determine the allocation of annual project cost between flood 
control and conservation. Correction of this error results in an increase 
of about $40,000 in the allocation to water conservation, and a like 
reduction in the allocation to flood control. After adjusting the annual 
costs involved to reflect the increased cost items discussed above,the 
revised allocation to water conservation becomes approximately $117,000, 
with approximately $280,000 allocated to flood control. Respective 
benefits, as stated previously, are $79,500 and $502,000 annually. 

In accordance with this department's established policy regard¬ 
ing economic analysis of multipurpose projects, we have allocated project 
costs using the Separable Costs-Remaining Benefits Method. Using our 
suggested increased costs, the resulting allocation to water conservation 
by this method is about $79,000. By comparison with benefits based on the 
Ketch Hetchy System as an alternate source, the water conservation feature 
has a benefit-cost ratio of essentially 1.0 to 1.0. 

The report states that the cost of bringing into the-San 
Francisquito Creek Basin a limited supply of water from outside sources, 
other than the presently developed Ketch Hetchy System, is not feasible 
at this time. However, a report on "Supplemental Water Supplies for 
North Santa Clara Valley and Related Service in San Benito and Santa 
Cruz Counties", prepared by Samuel B. Morris and S. T. Harding, Consult¬ 
ing Engineers, in December i960, sets forth feasibility considerations 
and costs of supplying water to Palo Alto from the South Bay Aqueduct. 

In that report, based upon an annual over-all delivery of 88,000 acre- 
feet of water, as recommended in the report, the total cost of treated 
water delivered to Palo Alto is given as $39*15 per acre-foot. Recent 
studies by this department, based upon more conservative estimates of 
the cost of distribution and water treatment, indicate that South Bay 
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Aqueduct water can be delivered to Palo Alto in fulfillment of expected 
demands at a cost of approximately $51*00 per acre-foot by the year 1966- 
Prior to that time, between 1962 and i960, costs would be approximately 
$57.00 per acre-foot, due to the use of a temporary means of conveyance. 

It appears from the foregoing that the South Bay Aqueduct con¬ 
stitutes a potential and less expensive alternative source of supply for 
Palo Alto, and that evaluation of the conservation feature of the proposed 
project should be made in the light of probable costs of water from that 
source. On the basis of data included in the San Francisquito Report, 
and with the benefits which would be indicated if the South Bay Aqueduct 
were considered to be an appropriate alternative source, we have 
allocated annual costs by the Separable C ost s-Remaining Benefits method, 
again using the suggested increased costs. This analysis indicates that 
the separable cost of the water conservation function would be about 
$96,000, including costs for treatment and transmission. This amount, 
which does, not include any of the joint costs, is more than the 
benefits of $76,500. 

It would appear from our analysis that the conservation feature, 
by comparison with the Ketch Hetchy System, is only barely justified, and 
by comparison with the cost of water from the South Bay Aqueduct is not 
economically justified. Consequently, the desirability of its inclusion 
should be considered further. There is little doubt that the water could 
be Integrated into the Palo Alto system and marketed at a rate sufficient 
to repay the conservation costs. The city would need to weigh the 
desirability of obtaining water from this source, as compared with 
eliminating the conservation function and relying upon the delivery at 
some time in the future of water from the South Bay Aqueduct. 

In the event the conservation feature continues to be con¬ 
sidered, the probable effect upon the Ketch Hetchy System of a reduction 
in demand on the part of the City of Palo Alto for its available or 
planned water supply, and probable Increased unit costs to the City of 
Palo Alto because of the decreased requirement from that source, should 
be analysed. 


Department of Fish and Game 


This department has reviewed the "Report of Survey for Flood 
Control and Allied Purposes, San Francisquito Creek" and related 
appendixes transmitted to us with your letter of December 15, i960. 
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Colonel John A, Morrison 


This letter constitutes 
inclusion in the State's 
under the provisions of 

T,«vr? fic; foil | 
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our reply to your request for comments for 
report and our report to the Corps of Engineers 
the Fish and Wildlife Coordination Act (Public 


Since the Corps of Engineers has concluded that no minimum pool 
will be provided for fish and game enhancement or for recreation, there 
is little necessity for development of further plans in this regard or 
for special fish and game management considerations. 

It is specifically recommended that all federally owned or 
federally purchased project lands be open to free public access for 
recreation, purposes. 


Division of Highways 


This refers to your communication of December 16, i960, forward¬ 
ing for review and comments the proposed report of the U. S. Army Corps 
of Engineers on Survey for Flood Control and Allied Purposes, San 
Francisquito Creek, Santa Clara and San Mateo Counties, California. 

The proposed dam and reservoir will not seriously conflict with 
existing or planned state highways in the area. 

We wish to point out that the present alignment of State 
Highway route 239 differs slightly from the alignment shown in the 
report. The present alignment can be obtained from this division. 


Summary 


In summary, it is believed that the estimated construction cost 
of the dam and reservoir may be about ten percent low. It is also believed 
that there is a serious question as to the economic justification for the 
inclusion of conservation storage in the reservoir. There is no question, 
however, regarding the need and justification for the flood control 
storage proposed. 
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The foregoing comments are subject to such revision as may 
'be considered advisable upon receipt by the State of California of the 
proposed report of the Chief of Engineers. The opportunity to review 
the draft report is very much appreciated. Advance copies of the 
report are being returned to you under separate cover. 


Enel. 

1 original 
9 copies 


Sincerely yours, 



} 


Director 



